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ABSTRACT

In an attempt to summarize past and present knowledge relating
specifically to the spawning grounds of fishes in the Michigan coastal
waters of the Great Lakes, two primary sources of material were used.
Personal interviews were conducted with commercial fishermen, research-
ers, Michigan Department of Natural Resources personnel, United States
Fish and Wildlife Service personnel; and additional information was
obtained from published and unpublished literature. Designated graph-
1ca]iy, according to substrate composition, are approximately 900 spawn-
ing grounds that have been or are being used in the Michigan coastal
wéters of the Great Lakes. This report includes information on 55
species of fishes and spawning ground utilization from the 1890's

through 1978.
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INTRODUCTION

Michigan's coastal waters have in recent years undergone
rapid changes brought about by a rapidly moving society. Dredging
and filling projects have changed the face of much of the coast-
Tine. Agricultural modifications of the Great Lakes drainage and
influences of urbanization and industrialization havé caused major
changes in the Great Lakes which have affected fish populations
(Trautman, 1957). Knowledge concerning the locations of fish
spawniﬁg areas may help in their preservation and thus the perpet-
Qation of species which might otherwise fall pray to‘human cul tural
expansion. .

Re]ative]y'1itt1e'informationvis available, in the literature,
relating directly to fish spawning ground locations in Michigan's
coastal waters of the Great Lakes and.their physical characterist-

ics. Some literature of this type is available for individual
7spécies or fami]ies,(Peck,‘]978; Koelz, 1929; Commercia] Fisheries
Material, 1927-28). Although many recent studies concerning
ichthyoplankton have appeared in the literature, this 1nformafion
was generally concerned with the impingément and eﬁtrainment of the
egg, fry and larval stages of fishes in the water cooling systems
of large glectrica1 generating power plants. These reports indicated
Tocations of fish nursery grounds but rarely mentioned spawning
ground locations or characteristics. ‘ |

It appears that fish spawning locations in Michigan's coastal

waters and their characteristics; such as bottom types, depths,



and other pertinent spawning data, have been rather neglected.

“...The whole secret of fishing'this lake (Lake

Superior) is all based around the fish egg; the

fish egg has been terribly neglected over the

years...Fish 1ife is a very uncertain thing.

It doesn't follow an exact pattern; it changes

from day to day..."

' Tom Brown
A commercial fisherman
for over 65 years
" The locations of many traditional spawning grounds have been

known for well over 100 years by commercial fishermen and these
locations have been passed on from generation to generation by word
of mouth. Very few of these spawning locations have béen documented,
however; and the knowledge, gained by ‘the hard work of commercial
fishermen in the past, is being lost as the number of commercial
fishermen diminishes.

Many areas of Michigan{s coastal waters were not identified as
exhibiting any known fish spawning grounds during the course of
this study. These areas should not be considered as non-fish
spawning areas, but only as regions where there is no information
available at the present time.

In this report, an attempt was made to collect as much of this
information yet available and couple it with the literature to map

. &

the past and presently known fish spawning grounds in Michigan's

coastal waters of the Great Lakes.




MATERIALS AND METHODS

Data on fish spawning grounds were collected from two primary
sources. Personal communication was used to collect data from
‘people who had know]edgevof pasf or presenf spdwning areas, and an
extensive literature search was also utilized.

Literature Search

The ]iferature search for data relating to fish spawning
grounds included‘an extensive computer search, a search of the Mich-
igan Stéte Archives, and a search of various university libraries.
Bibiiogr§bhical sources that were searched by computer included;
BIOSIS, DATRIX If, Nétiona] Technical Information Service (NTIS),
Aquatic Science Abstracts, Denver Public Library Fish and Wildlife
Reference Service, Smith;onian Science Information Exchange, Smith-
sonian Science Information Exchange-Current Fxchange, and the Mich-
igaanéchno]ogica1 University Lake Superior Basin Bibliography.

Personal Communication

Personal interviews were used to collect unpublished information

from active and retired commercial fishermen, Michigan Department of
~ Natural Resources personnel, and other professional fisheries biolo-
gists (Appendix 1). Before any interviews were conducted, the staff
members of Aquatic Systems, Inc., were 1nstructéd by a pfofessiohal
oral historian as to the techniques of co]ﬁecting infermation via
intervfews. Staff members were then assigned to the thirteen Michi-

gan Department of Natural Resources' fisheries districts. A list of
those fishermen who purchased 1978 Michigan Commercial Fishing Licence§
was used as an appropriate 1isf from which to start the search, as was

a suggested list of professionals obtained through the Michigan Depart-



ment of Natural Resources. Retired commercial fishermen and retired .
professional biologists were also cbntacted.

| During eaCh intérview a‘list of prepared questions was used and

the responses recorded.“These questions concerned fish species,

bottom characteristics of spawning grounds, depth ofyspawning, dura-

tion of spawning, and other related information. Unless otherwise

requested byvthe interviewee, the conversation was also recorded usin§

a cassette tape recorder.

United States Department of Commerce, Natfona1 Oceanic and
Atmospheric Adminstration Great Lakes navigational charts were used in
" each interview as a map upon which to reference spawning areas. A
sheet of 30 mil (.030 inch) clear acetate was used to cover the

charts, and permanent marking pens were used to outline spawning loca-

tions 6n the acetate. Before any locations were drawn, however, three
referencing points, usually compass rose centers, were marked on the
overlying acetaté to assure that the acetate could be removed from
the chart and repositioned later with no loss of accuracy. The inter-
viewee was encouréged to draw the locations of spawning grounds to
further increase accuracy. |

At the completion of each interview, the acetate sheet(s) was
~ indexed as to the name and address of the interviewee and was given
an interview number. The tape recording was referenced in a similar
manner. Latér, with 1nterview.notes, acetates, a typed transcription
of the interview, information from other interviews and the 1iterafure,
spawning areas were located on photocopied sections of NQAA Great

Lakes charts (Appendix -3). Other data from which the text could be

written were also recorded. .



Mapping-of Fish Spawning Grounds

In an effort to best represent and map fish spawning areas,
sections of NOAA Great Lake Charts (13th edition) were photocopied as
c]oée]yvto a one to one ﬁagnification as possibie. This allows each
figure (Appendix 3) to be extracted from the report and overlaid onto
the corresponding lake chart for an atcurate perspective view of
épawning ground locations. Several maps are inciuded which have no
spawning grounds referenced as "grounds not defined", howevér, the
authors included these figures to cbmp]ete.the mapping Qf the entire Mich-
igan coastline. Some large, offshore, open Q;ter spawning areas were
not entirely mappéd, buf their locations were discussed in the text.

For ease of location idéntification, the.generai»area'covefed by each
figure has been further referenced as to the areas of Michigan and Mich-
igan's coastal waters that it covers (Appendik 2). As an added refer-
ence, the latitude and 1ongitude‘df the approximate center of each lake
chart sectional map have been included on each figure (Appendix 3).
Spawnihg grounds in certain areas Weré too congested to include all
spawning areas on a single map; therefore, two dr more maps of the same
area were used, identically numbered, and referenced alphabetically

(A, B, C, etc.). -

Every spawning area referenced, either by personal interview or
from the literature, was done so with symbols representing the bottom
characteristics (Téb]e 2) as indicated.by the source of the information.
Spawning grounds reférenced by a mixture of symbols indicate a.mfxture
of various bottom types. When described ]ocatiohs of spawning areas
Were'rather‘vague, dashed lines were drawn around the area indicating

that only an approximate location was referenced.

-,



Spawning grounds were then coded for fish species with a one or .

two letter code (Table 3). In some cases, when sources were not specific
as to the indfvidual species or subspecies within a group or family
of fishes, a one or two 1etter code was used referencing the group
or family. This situation arose several times with lake trout, for‘
- which there éxists two subspecies and several races. When a source
referrgd to a lake trout spawning ground with no reference as to a
particular race or spbspecies, an "L" was used (Table 3), however,
when a source specified a particular race or subspecies, a two letter
" code represehting that particular groﬁp was used.

The cumulative number of fishermen and other sources that ,
referenced a particular speéies-as spawning.oh each spawning ground
was also reported (Figure 1). |

Finally, the time span that each species was known to have

utilized each akea for spawning was indicated (Figure 1). If.one source
referred to a sbecies‘as.spawning on a particu]af reef in the 1920's
and'his knowledge of fhe area ended in 1956, but another source
referred to spawning dnrthe same reef by the same species from 1940
until 1978, the céde would then include jears of spawning for ihe
species in question from the 1920's through 1978. If more than oné
species were referenced on a spawning ground, and the years of |
spawning of each species were different, the spawning ground was
labeled with more than one code. In all cases "00's" refers to the -
1900's or that span of time between 190Q and 1910.

As an added reference, the locations of all near shore. fish

spawning grounds were recorded by county, township, range and section

(Appendix 5). - ‘



ﬂ\\\‘\\ 7 / ﬂ\ Aommu /

_..m x1puaddy ulL pasn se DBuLpod
punoub burumeds jo a|dwex3 *| a4nbL4

{2 aLqel) 1
SIL3SLA970RURYD "W0310q Sa3RILPUT | -

a
o)
4

punoub Burumeds siyj
404 Butumeds umouy
40 saeaf jo ueds ayj

(¢ aigel) satoads

¢l
™~

pade SLyy ui Burumeds se
soL02dS SLY3 03 pasddiad
OYM S[enplALpUL O SJaquny

w
w
o
~
o~

oy
w
o




TABLE 2 . Symbols representing spawning ground bottom character-

istics.
Bottom Characteristics _ | - Symbol
ROCK ' _ .
GRAVEL , ' ®
ROCK AND GRAVEL ——— — _ °
SAND - ' ‘ a
SAND AND ROCK , A
SAND AND GRAVEL ' — 5
CLAY _ o
MUD ' .
* AQUATIC VEGETATION |
HONEYCOMB (Limestone) - — o
OTHER: Referenced for specific ﬁgure —_—
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| RESULTS AND DISCUSSION

Relatively little information concerning 1ocotions of spawning
grounds in Michigan's coastal waters was found in the literature.
-Some spawning locations and bottom characteristics have been docu-
mented for individual Speoies, but on the whole very few spawning
grounos of the Great Lake'fishes have been charted in the past.

In 511 151 personal interviews were conducted with commercial
fishermen and other peop]e who had knowledge of fish spawn1ng grounds
from a total of 221 contacted 1nd1v1duals Some interviews were
' conducted with Wisconsin fishermen who has purchased licenses to

fish in Michigan waters; however, the vast majority of information was
provided by Michigaovresidents. |

Tho authors wish to note that some pertinent source§ of infor-
“mation may have been overlooked in the preparation ofvthis report.
Any omission of material or information was un1ntent1ona1 as every
attempt was made to assemble as much data as poss1b1e in the time
allotted:

Each species for which pertinent spawning ground‘informatfon-
could be obtained is dealt with separately in the following paoes
of this report. For each species, general information concerning
spawning in Mich%gan's coastal waters of the Great Lakes is diééUssed
in the following sequence: Lake Superior, Lake Michigan, Lake Huron,
Lake St. Clair and Lake Erie. ~In turn, within each 1ake discussion,
spawn1ng grounds are discussed following the numerical order of the
Miohigan Department of Natural Resources statistical districts-(Fig-

ure 2) (Smith et al., 1961)}
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. | " LAKE TROUT

The laké trouf is indigenous to the eﬁtire Great Lakes region
and, in the past, has comprised an important part of the Great Lakes
coﬁmercial fishing industry. The ﬁomenc]ature currently in use
by commercial fishermen for the-]aké trout is quite extensive. Pycha
(1975) has indicated two forms w{fh subspecif{c ranking, the lean
or typical lake trout, Salvelinﬁs namaycush namaycush (Walburn),
and the siscowet or fat, Salvelinus namayeush siscowet (Agassiz),
and has suggested‘that many races may exist withing,these groups!
Information obtained: from commercial.fishermén indicated that
"dfstinguishéﬁje.raCesf do indeed exist. For the purpose of this

study, common names currently in use by commercial fishermen are

‘ used.

however, the season may be considered to start generally in Sep-

Spawning seasons for lake trout vary by specific location;

tember and continue‘through early December in the Great Lakes'
cbasﬁal.watefs of Michigan. Rahrer (1965) made réferenge to
"humpers* near is]e Royale ana Caribou Island thatAbegan‘their
spawning run inYMﬁd-September.v Michigan DNR spawn records for
Lakeé SUperior, Michigan, and Huron indicate the majority of
spawning occurred between ZO'September and 15 November 1927, with
the longest hoted spawning period, 25 days, at_ThQnder Bay 1in
" Lake Huron (Van Oosten, 1927).
Spawning by lake trout throughout the Great Lakes is generally
considered to take pl ace over rocky shoals consisting of boulders,

o ~ .. cracked rock, and_gravel (Figure 3). Spawning depth may vary
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from .15 meters to over 30 meters (1 to 100 feet) with various races

seeming to prefer speécific depth and reef type.

‘Lake Sgperior. Eschmeyer (1955) has reported the princiba] spawn-

ing grounds, for lake trout, in the United States waters of Lake

Superior to be rocky shoals of less than 18 meters (60 feet). The

- Lake Suoerior spawning runs generally begin near the end of

Seotember at Isle RoyaTe, followed by a run at the northern tip of |
Keweénaw County, followed by runs along the north:shore of Mich-
igan's upper peninsula (Cook, 1929). »' |

"Humpers" congregate near reefs or "humps" on knowo spawning

grounds southeast .of Isle Royale and west of Caribou Island during

‘late September (Eschmeyer, 1965).  Rahrer (1965) has also indicated

mid-September‘spawning for “humpérs“x1iving in the area of Isle

Royale and Caribou Is]and

-In the vicinity of ‘the Car1bou Is]ands, near the Michigan-

Ontario’ border, umerous 1ake trout spawn1ng areas. were reported

(Wright, ]978)‘ Th1s drea is composed of uo11fted bedrock (banks)
with "humpers" spawn1ng on the r1dges and s1scowet spawning in the
val]eys or trenches. Spawn1ng depth varies somewhat with the bottom
COnfiguration.f Wright (1978) reportéd-the‘spaWning,runs to begin
genera]]y in AugUét and that "ha1fbreeds” a1so spawn in this area.

Two-fishermen.reported'spawning grounds throughout the Caribou

Islands area-withospawning béginning_in late August for "humpers" and

"ha]fbrééds" and Séotember for others (Appendix 3; Figures 36.1 and

- 36.2).

The*fd]]o&ihg lake trout spawning areas were provided by
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Michigan Department of Natu_ra]"Resources, Biolocgists R. Schorfhaar ‘
and J. Peck and were originally supplied, to the above, by

commercial fishermen. The areas will not appear in Appendix 3 unless

they were identified and ggographica]ly located during an interview.

The material appears verbatim és it was received from the Michigan

Department‘of Natura} Resources, with the eXception that the source ofy

material has been deleted.

MS-1

Lake Trout Spawing Areas
McCormick Reef
Hay Bay Reef
McCormick Rocks
Brandsford Reef
Harlem Reef
Domen and Doden Reefs
Rock of Ages Reefs
Is]e Royale fishermen have a number of different names for

lake trout they feel are different strains. Some of these .
strains used certain reefs for spawning. A few of the names
iven the lake trout are: (1) Rock of Ages trout; (2) Redfin
?a1so Redfin Mackinac); (3) Silver-Greys; (4) Channel salmon
(believe they sapwn in Malone Bay area); (5) Salmon-Trout..
MS-3

Lake Trout Spawn1ng Areas

1. Shore Bank - located west of North Portage Entry. Extends
from 1 1/2 miles west of the "entry" for approximately
4-5 miles southwest toward Redridge. Depth of spawning area
approx1mate1y 15-40". According to lake chart the bottom
type is rock.

2. Located one mile northeast of North Portage Entry. This
reef extends lakeward in a NNE direction for slightly -
over one mile. Depth is 8-40' and bottom type assumed to
be rocky.

3. Hutchinson Shoal - five miles southwest of Eagle River.
Top of shoal is 14' deep and approximately .6 mile offshore
with the reef para1le11ng shore for about .5 mile. North
“"end of shoal s due east of a tower located on shore.

Bottom type is rocky according to the lake chart.

4, Eagle River Shoals - west end of the shoals start approximately
1 1/2 miles SW of Eagle River .8 mile from shore and
extends ENE for 5-5 1/2 miles across the mouth of Great Sand
Bay to its east point. Bottom type is assumed to be rock.

5. Little Grand Marais Harbor Reef - located off the mouth . .
of Little Grand Marais Harbor approximately two miles -
east of Eagle Harbor. These reefs extend eastward from the

'\IO\U"I-Dwf\J—‘
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10.
11.

12.

13,

14.
15.

16.

17.

mouth of the harbor for an unknown distance (believed to

be 1-2 miles) toward Agage Harbor. Bottom type is rock.
Devil's Wash Bowl - located four miles west.of the

entrance to Copper Harbor. This is apparently a steep shore

‘bank with rock bottom.

Copper Harbor Reef - forms the partial barrier to Copper
Harbor. Bottom type is rock. - Lake trout spawning occurred
earlier than in most areas. _

Keweenaw Point - Tocated at the tip of the Keweenaw
Peninsula. Extends lakeward in a southerly direction for
approximately .4 mile.” Bottom assumed to be rock. '
Manitou Island Reefs - located all around Manitou Is]and
off Keweenaw Point.. Lake trout were known to spawn all
around the island. Spawning occurred early on a reef on
the south side of the island. This reef extends eastward
from the southernmost extention of the island for about one .
mile. Redfins-spawned late in the area north of the Gull
Rock end of the island. - This area encompasses about two

.square miles and was felt to be the best lake trout spawning

ground in MS-3. Bottom type is rocky in the entire area.
Point Isabelle - located on south side of Bete Grise.
Spawning occurred from approximately two miles northwest
of the point to two miles southwest of the point. ‘Bottom
type .is rocky..

Betsy Reefs - .extend from about 3.8 miles northeast of the
Betsy River to 1 1/2 miles southwest of the river. Bottom
type is rock.

Buffalo Reef - Grand Traverse Bay - 1ocated 1.2 miles NNE
of the mouth of Traverse River. This reef extends lakeward
due east for 1.6 miles. Bottom type is rocky. This reef is
known to have been used by lake ‘trout as recently as 1969
when an estimated 3,000' of gill net took 370 lake trout.
Traverse Point - spawning area extends from the north tip
to the south tip of the point. Bottom type is rock.

‘Red Rocks -:off south po1nt of Little Traverse.

Traverse Island - spawning area all around island but mostly
off south side for 4 1/2 miles. Bottom type is rock. This
reef was used by Redfin with the best area from 10-50'. A
plant of 85,000 lake trout was made on th1s reef in 1973
with an ad1pose fin clip.

Point Abbaye Reef - extend northeastward from Point Abbaye

_for 1.7 miles and is .8-1 mile wide. This reef is marked
by a Coast Guard bell buoy and by a red nun buoy. Bottom

type is boulders and rock.
Huron River Point Reef - extend northeastward from Huron
River Point for 1.6 miles.  Bottom type is rock.

’*Note ‘Reef Nos. 3, 4, 5, and 7 are formed by the upturned edges
of the formations wh1ch form the Keweenaw Peninsula. The rock -
‘which forms these reefs was more res1stant to erosion than the
rock shoreward of them

Ms-4

Lake Trout Spawn1ng Areas

1.

Big Bay Point Reef - extend due north from Big Bay Point
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10.

for 1 1/2 miles with the outer end marked with a black can
buoy. Bottom type is rock. :

Unnamed Point on Lake Chart - located 2.8 miles SSE of
Yellow Dog Point. Spawning area apparently located for
about one mile north of point to one mile south of point.
Bottom type assumed to. be rock.

Garlic Island Reef

Thoney Point - spawning area extends from the point south-
ward to about the mouth of the Little Garlic River (1.4
miles). Bottom type is rocky. This reef was felt to be
the best in the Marquette-Big Bay area.

Partridge Island Reef - Tocate 1.3 miles north of Partridge
Island, approximately one mile in diameter. Bottom type

is rock. Netting in October, 1973, produced spawning lake
trout.

Laughing Fish Point Reef - located from the point eastward
for approximately two miles. Bottom type is rock. Netting
in QOctober, 1973, produced few spawners. Depth is 10-40'.
AuTrain Island Reef - extends northward from Autrain
%81289 Reef for 1 3 miles. Bottom type is rocky, depth
AuTrain Point to Five Mile Point Reefs - much of the shoal
area between these points and the shoal areas including
Wood and William Islands was apparently good lake trout
spawning area. Bottom type is mostly ledge rock with areas
of rubble. :

Grand Portal Shore Bank - most of area from Mosquito River
to Chapel Creek reported to be good spawning area. Bottom
type is ledge rock and rubble. :

Beaver Hump - located due north of Beaver Lake, 2.6 miles
from shore. Hump 1ies NE x SW and is about two miles long.
Depth is 40-60',

Others - There are a number of offshore reefs in the Munising
area including Wood Island Reef, Trout Reef, East Bank, Grand
Portal Reef and Big Reef.

Trout Spawning Areas

Offshore Reef - located 2-3 miles of Tahquamenon Island.
Extend in a north-south direction for about ten miles.

Depths range from 35-100'. Bottom type mostly unknown but
partially clay. '

Salt Point Reef - extends from Salt Point southward to about
1 1/2 mile west of Pendills Creek. Bottom type is mostly
rocky. :
Iroquois Island Shoals ~ extensive shoal area in approximately
a two-mile radius of Iroquois Island. Bottom type is listed
as rocky and boulders on the lake chart.

Canadian Lake Trout Spawning Areas - 1ocated in Whitefish Bay.
a)  Parisienne Shoal

b) Maple Island .

c¢) Sandy Islands and Steamboat IsTand Shoa]s

d) Pancake Shoals :

20
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' _ ' In the vicinity, ‘of the North E'ést end of Isle Royale native lake |
trout were reported to have spawned3in near shore waters (Appendix 3, .
Figdres_1.and 2). "Redfin" spawning took place in the vicinity of
'Passage Is]and and Gull Island over rock bottom (Appendix 3, Figure 1),
.and “Humpers“ spawned over rock and clay near Middle Island Passage
(Appendix 3,‘Figure 2);
"Native" lake trout spawn on the north shore of Isle Royale:
at four specific spaWﬁing Tocations ranging in depth from 2t 9
meters (6 to 30 féet)‘of water (Appendix 3, Figure 4A). In the
current study it was fduﬁd that off the southwesf-end of Isié Royaie
numerous shoals in 9 to 15 meters (30 to 50 feet): of water have
been_used since the early 1900'5 by "native" and "redfin” trout as
~spawning grounds (Appendix 3, Figures 5A and B). 'Just west of Isle
‘ _ ‘ Royale is "Rock-of-Ages Reef;', a known spawning ground of the "Rock-
of-Ages" 1akébtrout (Appendix 3, Figure 5A). The "Rock-of-Ages“' |
lake trout began their spawhing run near the end of September in
this area. |
In wéshingtoh Harbor on the southwest end of Isle Royale
“and . just west of Beaver Island is a spawning ground utilized by
thev"éhannel sa1mpn”,1ake trout (Appendix 3, Figure 5A). Other
spawning areas used by the “qhanne] sa]mon' are on either side of
'Ma]one.Bay adjacenf tq~WrightAIsiand along the sbgth shore of Isle
>Roya1e'(Appendix 3, Figure 3). In these;afeas-"channej sa]monﬁ
begin fheir spawning run in mfd¢0ctober.g "Nativé" and‘"redfih"r1ake
'trout spawn in 9 to 15 meters (30‘tov50 feet) of water from near
Rainon.Point to Siskiwit Island along the soufh shore of Isle Royalev ‘

(Appendix 3, FiQUreS~4A.and 5B).. The spawning season for lake trqut
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in the vicinity of Isle Royale, generally begins in mid-September for
the "redfin" and mid-October for the "native" lake trout. Bottom
composition in this area is generally rock, and spawning depths range
from 9 to 25 meters (30 -to 90 feet) of water. | |

In the vicinity of the Keweenaw Peninsula, eﬁtending from near
Ontonagon on the_west to near Grand Portal Point on the east, are
numerous lake trout spawning areas (Appendix 3, Figures 6 thfough 29).
Spawning reefs in this area are generally rocky in composition, and
water depths over the reefs range from 1 to ovef 30 mefers (2 to over
‘ 100 feet). Spawnfng times are generally from the first part of October
through mid-November. _ |

In one ingtance on the north side of the Keweenaw Peninsula.
"siscowet" were‘repoYted to begin a spawning run in early July
(Appendix 3, Figure 13). The west end of Manitou Island and an
area near the end of Keweenaw Point were inciated as "native" and
"redfin" spawning gkounds (Appendix 3, Figure 17A). Two commercial
fishermen indicated three locations in the Keweenaw Bay area where
"planted" lake trout were spawning over rock, and rock and gravel
(Appendix 3, Figure 21A). One reference was made to an isolated reef
with rock and gravel bottom in the Keweenaw'Bay where the spawning
run began in the first part of October (Appendik.3, Fngre 22).

Spawning grounds in the vicinity of Point Abbaye,-Huron Islands
and Huron River POint Qan generally from near shore to 27 meters
(90 feet0 of water, and spawning was heaviest from mid-October to
the end of November (Appendix 3; Figures 22 and 23).

The area'from‘near Big Bay Point on the west to near Grand

Marias on the east is covered in current spawning ground survey
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work by the Michigan DNR (Peck, 1975) (Appehdix 3, Figures 25
through 30). Exchmeyer (1956 and 1965) has also provided evidence .
for spawning in this~area.‘ |

The Stannard Rock area was reported és a spawning ground for
both lean and'natiVeblakerrouf (Appendix 3, Figure 26.1). One
fisherm&n repdrted native trout taken .in 6 meters of water to be
fatter and develop quicker than others. It was also reported tﬁat
the Tean trout feed extensively‘on fresh»water'shrimp in-this
area. | |

North of Crisp Point -in 9 meters (30 feet} of water one
isolated reef was indicated as an active spawning site from the
early 1900's.ﬁntil 1930 for "native" lake trout (Apﬁendfx 3, Figure
33). The Whitefish Bay area was indicated to have "native" lake .
trout spawning‘ground§ of rock and gravél'withvthe spa&ning run |
beginning ébout,the first'of November (Appendix 3, Figures 35 and -

36).

Lake Michigan. In Lake Michigan the number of races of lake trout

recognized by commércia] fishermen is reduced ffom those recognized
by Commefcia] fishermen in Lake Superibr; however,'reférence was
made mofe often to the “moSs>trbut" in_que‘Michigan.waters than

in Lake‘SUperior waters. ;The primary .distinction of this lake trout
is that is spawns over rocks covéred_with “moss". |

| ‘The "moss" reported by fishermen appears to be Dichotomosiphion
tuberésus (Needham,'éf a],‘]§22). Neédham repérted‘that fishermen
fefér to thfé plant as "moss" fn Lake George, New York. The depth
at which tﬁis plantﬁgkbw§1and descriptions of-Great:Lakeé fishermen
are similiar to other déﬁcriptidns Qf Dichétohosiphion tuberosus .
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Generally; spawning in Lake Michigan takes place over rock,

and rock and gravel shoals with the spawning run beginning slightly

earlier on the north shore of the lake than along the eastern shore.

Commercial fishermen reported spawning dates.of mid-October through
the end of November in the waters of Northern Lake Michigan. Van
Oosten (1935) reported the mean spawning time for lake trout in Lake
Michigan to be 15 October to 15 November. Chiotti (1973) reported a
peak spawning‘period near Ludington of 1 November to 15'November.‘
In a 1927 cohdensed report on spawning seasons, the mean spawhing
season for Lake Michigan was from 15 October to 15 November (Van
Oosten, 1935). ;Commercia] fishermen reported-spawning seasons in
the Tlower peninsula to be from mid-November to mid-December. In
the upper péninsu]a, spawning times were reported to be generally
from the first of November to near the end of November.

Lake trout spawning grounds along the northwestern shore
. of Lake Michigan are somewhat restricted to specific spawning
sites. Van Oosten (1927), in a condensed report of Great Lakes
" . spawning seasons, indicated only one spawning ground on the
Western shoreline of the upper peninsula near the north end of
Big Bay de Noc, with a spawniﬁg run from 1 NoVember to-1‘December.
Areas indicated by Peck (1975 and 1976) as traditioha] spawning
grounds for lake trout are included fn Appehdix 3, Figures 50
through 76. |

Lake trout sbawning areas in the vicinity of Deadman's Paint,
Arthur Bay, andIWha1eback Shoa1 afe over rock, and rock‘and gravel
shoals, and spawning runs extend from mid-Octobek to the end of

November (Appendix 3, Figures 51A, 52, and 53). In the area of
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Cedar River in .15 meters (6 inches) of water “b1anted“ lake trout
spawn at unspecified dates (Appendix 3, Figure §3).
.Approximately'Z.S kilometers (1.5 mi]és) northeast of Point_.
DeTour, in 3 to 9 mefers (12 to 30~feef) of water; is a 1ake trout
spawning ground with spawning activity from mid-October through
the first week in November (Appendix 3, Figure 61). An area 6
_k51ometer5'(4miles) south of Portage Bay‘oVer fOCk“and gravel
shoals is usea byvlake‘trout for ‘spawning, also'Ffom mid-October .
through the first’weEK in November. Spawning groﬁnds af "Rock Reef"
southeast of Point Aux Barques, in Parent Bay, and Wiggins Point
Shoal are all rock and-grave1 with a general Spawnihg.run-beginning
in mid-October and'extending‘through mid-Novembér (Appenaix 3,
~ Figures 66 and 67).  Just south of‘Manisttie, "planted"
1ake_trout have been notéd $pawhing during?ihe‘month of November
in .15 meters (6 inchéﬁ) of water along the shqre]ineJ(Appendix 3,
Figure 68). From Seul Choix Point on the west to Point La Barbe -
on the éast, numerous spawning grounds WQre indicated (Appendix 3,
Figures 69 throuth'76). “Spawning runs begin in the above mentioned
area near the end of Oct@ber and run into November. Peck (1975)
indicated traditiona1isbawningvgroundsiin this génerél area for the
lake trout. ' N B
"Thére are numerous speéific.reefs and shoals in the vicinity
‘vqkaeaver Island that‘weré indicated as spawning locations for
lake trout (Appendix 3,'Figurés 7§A, B; 818, 82A, C; 84B, B85A, B;
86A, B; and 87A, B).v Bottom tybe in‘this*spawning grodnd area was
generally reported as -honeycomb, rock, and rock and gravel. On the

east shoreline are also wel] defined Spawning reefs. Lake trout
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spawn on or near Dahlia Shoal, the pbint just south of Big Rock
Point, Northport Point, Bellow Island, north of New Mission Point,
Sutton's Point, and in Béwers Harbor (Peck, 1978) (Appendix 3, Figures
79A, 90; 947, B; 96A; 97B, and 99'respéctive1y). ."NatiQe" lake
trout were reported spawning near shore in thé vicfnity of Seven Mile
Point (Appendix 3, Figure 88).. Offshore, rocky shoals were
indicated as spawning grounds with spawning‘runs beginning near the
end of October (Appendix 3, Figures 91A, B; 92, and 98B). Two other
rocky areas were indicated in near shore waters for lake trout
spawhing and one bffshore.honeycomb shoa]ineak‘the mouth of Guyer
Creek (Appendix é, Figures 93 and 95 respectively). ~Three Tocations
in Grand Traverse Bay for "moss trout“vspawning-groundé'were indicated
(Appendix 3, Figures 96A, 97A, and 99). Bottom type in these areas
was said to be "moss" and rock and sp&wning depth waé 9 to 18 meters
(30 to 60.feét). In one case the "moss trout" no longer utilize
this area for spawning,,ﬁowever, no specific dates were given
(Appendix 3, Figure 96). | |

Materia1 received from the Michigan Department of Natural Resources
indicates these p1énted lake trout spawn along the shoreline from
near the Penn-Dixie Cement Plant silos in Little Traverse Bay south
to Norwood in outer Grand Traverse Bay_(KeMer 1979).

From North Fox Island south to Sleeping Bear Point, lake trout
- spawn over rock or rock and'gfave1 shoals in water from 2 to 18 meters
(6 to 60 feet) in depth (Appendix 3, Figures 101A, B; 103A, C;
104, 105, 106A, B, D; 108C, 109A, B; 110A, B; and 111). Reported

spawning seasons for the above areas were mid-October to mid-November.
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An isolated spawning shoal in P]atte‘Bay over rock bottom

was indicated to be utilized "years ago" by lake trout (Appendix 3,

Figure 113). Three oreas were indicated near Arcadia and south to
just north ofiManistee over a rock and honeycomb bottom (Appendix 3,
Figures 114 and'lls). ”Burnham Reef" north of Arcadia was fished
for lake trout in the‘1800's;‘however no indication.was given

that the area was still in use for spawntng (Append1x 3, F1gure

'114) P1anted 1ake trout were reported spawn1ng from near shore

to 2 k11ometers (1 mile) off shore in water 15 meters (50 feet) or
less, from south of Manistee to Litt]e Sab]e Point (Appendix 3,
Figures 115, 116, 117 and 118B) Bottom types in the spawning
areas were rock and stone and grave] o

From Stony Lake south to the Ind1ana state 11ne are numerous

~ near shore spawning grounds (Append1x 3, F1gures ]]9, 120, 121A,

1268, 1318, 132A"end.134B). These spawning grounds were said to
be generally composed of rock, rock and grave], and in some cases

sand. Spawn1ng dates were reported as m1d October to mid-November.

Three commerc1a1 f1shermen made reference to large open water areas

with primarily mud: bottoms where 1ake trout spawn dur1ng 0ctober and

- November (Append1x 3, Flgures 122A, 123A, 1238, 125A, 127B, 129A,

130, 132A and 133A). In this one 1nstanoe some quéStion’arose as
to lake trout spawn1ng over' mud in over 107 meters (350 feet) of
water. One of the fishermen was re- contacted and conf1rmed the area
és a spawning ground and not’Just.an area fished.

~ The “Mi1Waukee-Reefﬁ in mid-Lake-Michigan-runs from Little Sable
Point.soutn to. Port Sheldon (Appendix 3, Figures 135 and 136).

"Lean" and "Siscowet" lake trout were reported to have spawned



over clay, rock and clinkers (ie. burned coal from ships), from fhe
“early 1930's until the late 1940's. Spawning was indicated to begin

' in mid-October and continue until mid-November in this area.

Lake Huron. The following lake trout Spawning reefs were provided
by the Michigan Department of Natural Resources Bio]qgist R.
Eschenrodgr and were originally identified by commercial fiéhermen
in August 1968. These reefs will not appeak in Appendix 3 unless
they were idaﬁtified and geographica11y located during and inter-
view. |

St Martin Reef; Pomeroy Reef; Goose Island Shoal; Channel

between Round and Mackinac Islands; MaJors Reef North and

South Graham Shoals

Poe Reef; Spectacle Reef; Zela Shoal; LafayetteaPoint;
Lighthouse Point; Lime Kiln Point

01d Presque Isle Lighthouse; Shorebank between Stoneport
and Rockport; Reef Southeast of Middle Island L1ghthouse
in 22' of water

Six Fathom Bank; Yankee Reef; North Point (Thunder Bay);
Shorebank off of Black River

Sturgeon Point; Shorebank between Harrisville and Thunder
Bay; Port Austin'Reef; Harbor Beach

South Graham Shoal and Major's Shoal, both in the Straits
of Mackinac, were reported as “1ake trout” ‘spawning areas (Appendix 3,
Figure 77). Reported depths for these grounds were 2 to 4 meters
(6 to 12 feet with rock bottom. Goose Island and Goose Island
' Shoa] were a]so'feported as 1aké trout spawning grounds over a
rock bottom (Appendix 3; Figure 139C); no spawning dates were
'given.for the.abqve mentioned aréa, although it was indicated that
Lake Huron ]ake trout spawn generally a week earlier than in Lake

Michigan.
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Native lake trout epawning_sttesvwere reported from the east
end of .Drummond Is1and. Thesevareas mere'noted'to.COntajn a rock
bottom and spawning occured in 1 to 5 meters (3 to 15 feet) .of
water beg1nn1ng‘1n September (Append1x 3, F1gures 145.1 and 145 2)

- From north of Round_is1and south.to Hammond Bay are a number
| of “native" lake trout spaWning grounds (Appendix 3, Figures 141,
146, 1488, 149 and 151A). Bottom type in this area is rock and
honeycomb w1th October spawn1ng runs reported most frequently.
Planted ]ake trout were reported ‘to. spawn over rock’ bottom in the
near shore area around the Hammond Bay B1o]og1ca1 Stat1on (Appendix
3, Figure’ 1513) | |

From Adams Point south td‘Greénbush»humerous lake trout spawn;
ingisites were reported, generally over rock; grave] and honeycomb
bottoms kAppendix 3, Figures 152, 153, Tss through 158 and 1598).
Spawning seasons were reported on]y in one 1nstance from late
‘October through ear]y November "S1scowets were reported spawning
»northeast of Presque Is]e Harbor in deep water but no specific
spawn1ng tJmes'were>1nd1cated (Append1x 3, F1gure 154). '

~Lake trout were reported spawning’in the Saginaw Bay area _
over rock, gravel;‘and sand bottoms from:mid-October‘through m1d5
 November (Appendix 3, Fﬁgures’lsoa,_162A,‘1533, 163C, 164D, 1684, 169,

170, and 171)' "Planted" lake trout were reported spawning'in‘the

‘rfall of 1978 in near shore water west of the mouth of the R1f1e R1ver

(Append1x 3, Figure 1658)
‘ ArNovember spawn1ng_per1od was_indicated for lake trout in mid-
| Lake Huron. (Appendix 3, Figures 175 andl176).- Spawning depth in this

area was-40'metere (130 feet) and spawning reportedly occurred during



November.

.No,spawning‘activity was reported from the Lake St. Clair

or the Lake Erie areas.




~ CHUBS

The term chubs,-Corégonds spp., as it is referred to in this
’:report,'representsia’co]lection of‘seven different speeies that are
distributed throughoUt‘the'Great Lakes..kThis group’inc]udes the
deepuater cisco, Coregonusrjohanne;;the blackfin cisco, Coregbnus
nzgrtpznnts, the shortJaw c1sco Coregonus zenithicus; the longjaw
cisco, Coregonus aZpenae, the shortnose cisco, Coregonus retghardz,
the kiyi, Coregonus ktyz, and the bloater, Cbreganus hoyz The -
last five spec1es mentioned are. endemxc to the Great Lakes (Scott
and-Crossman 1973 _ Jobes, 1943), however not. a]] seven species
have been found concurrent]y 1n a]l of the Great Lakes All'species
of chubs have been reported from Lake M1ch1gan, four spec1es from
‘Lake Huron, and two spec1es from Lake Erie (Koelz, 1929 Scott and
~Crossman, 1973L w1th Lake Super1or reported as be1ng represented
by $ix spec1es, a11 except the 1ongJaw (Scott»and Crossman, 1975).

Binding the above chub spec1es together into a single group |
V is the1r common deep water habwtat which a1so a1ds in the1r sep-'
aration from the 1ake herr1ng, Copegonus artedtt, and the 1ake
wh1tef1sh Coregonus clupeafbrmts (Koelz, 1929). Both the lake
herr1ng and-the 1ake wh1tef1sh werevcons1dered,1n separate sect1ons
of this study ' o E | R

AT but a few of the Great Lakesrf1shermen interviewed »
dur1ng the course of th1s study made no d1st1nct1on between the
various species of chubs. Koelz (1929) reported that the commercial
catch of deepwater toregon1ds conta1n1ng more than one spec1es~was

also grouped under the general category of "chubs".
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Chub spawning in the Great Lakes has been documented as occurring
over a wide time span a wide var1ety of bottom types, and over a
wide range of depths In Lake M1ch1gan, spawn1ng has been documented
in all months except June and Ju]y. The Lake Hurbn chub spawning
duration hasvbeen'reported to be somewhat shorter, occurring 1n the
fall between the,months‘of August and Jandary; and in Lake Superior,
spawning took pTace between‘the months of October and January (Koelz,.
1929). Little is known about the Lake Erie chub populations since |
the collapse of the‘commercia] fishery (exemptifiedey,a catch of 32
million pounds in 1924 to‘a catéh'of 3.5 million pounds in‘1925
[Vantosten, 1929]);‘ Scott -and Smith (19625 showed»that the longjaw
was”present inuLake Erie sometime after 1947, and Scott.and Crossman
(t973) have reported the: presence of the deepwater cisco. Scott and
h Crossman and Scott and Sm1th 1nd1cate that the spawning season for
take Erie chubs takes p]ace between m1d-August and November. Genera]ly,
the bloater spawns from mid—winter-to early spring, the shortnose from
spring to nid-summer,‘the-deepwater from late sunmer to early fall,
the kiyi and ]ongjaw ciscos in early fall, and the shortjaw and |
b]ackfxn c1scos in late fa1l and early w1nter (Sm1th 1969)" b

Depth preferences for each of the varlous spec1es of chubs are
fairly constant. The b]oater prefers the sha]]ower areas; the shortJaw,
~shortnose and 1ongjaw have been found tn intermediate depths; the
deepwater and blackf1n somewhat deeper and the k1y1 is cons1dered to .
be the deepest dwelling. chub (Smlth 1969) | '
i Varlous bottom character15t1cs have been reported to be conduc1ve
to chub spawn1ng (Koe]z, 1929 Jobes, ]943)

Very 11tt1e 1nformat1on 15 ava1lab1e as to the temperature
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‘preferencés of‘spawning»chhbs. Scott and Crossman (1973) reported
that spawning seems to take place during times of decreasing temp-
erature. Jobes (1943) Showed_temperature for the spawning of the’
shortjaw in Lake Michigan to be from 3.8 to 4.7°C; however, report;
that tempe}ature'seems to have little effect on chub spawning‘and
distribution. | |
Because the spawning characteristics bf chubs are so variable,
specific information pefféining to each species was condensed for

_this report (Table 4 and Figure 4).

Lake'Superiori ~Chubispawning has been reported to occur in Lake

Superior from September to January between'thé dépths of 27 and
© 180 meters (90 and 600 feet) (Téble 4 ). Bottom characteristics
for the cHub spawning gfounds of Lake Superior cifed from the 1it- .
"erature_are g}ays (Koe1z; 1929); however, rock and mud tharacfer—
istics have been.reported by vérious‘tommercial fishermen. Agafn,‘
little information concerning the chub spawning areas for the
Michigan coastal waters of Lake Superior appears to be available in
the literature. A11 preseni]y known spawning grounds will be
discussed in the following section. |

From the infofmation available at this time, there were no
knowﬁ chub spawhinj areas from the'fs1é Royale region of Lake |
Superior or the Saxon Harbor to Redridge area .

Between Redridge and Big Bay'Point, the area of Michigan's
Kewéenaw Peninsula, there wefe a number of reported chub spawning
grounds. Two known areas of spawning existed in Keweénaw Bay

(Appéndix'a, Figure 21B) in depths exceeding 30 meters (100 feet);
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activity occurred in November over a mud bbttom. »Another area was
reported off the Keweenaw Peninsula from,Grand Traverse Bay (Appendix
3, Figure 19),t0'Point Isabe]]e,(Appendix 3, Figure 18), extending
southward to Big Bay.(Appendix 3, Figure 24), in all depths exceeding

30 meters (90 feet). Here the bottom was hard-(probably'hard clay

or rock) and aétivity occurred during the months of October and

- November. Reported bUt_uﬁdefined»chub spawning occurred along the

north shore of the Keweenaw Péninsu]a in depths of 150 to 180 meters

| (500 to 600 feet) again; on a mud bottom during October and November.

Females seem to dominate the early spawning runs qt this area, with
the males moving in somewhat later.f'Koelz (1929) also states that

the femé]eé'tehd to dominate the early épaWning runs, as well as the

* general chub pbpu1ation§'of[Lake Superior.

| ’ Koelz'(192§) reported a spawning ground for thevb1oater in the
Marquette area off Granité Is1and‘in 126 meters (420-feet) of wéter
over'a clay bottém;’hdhé&ér, there is no %nfofmation from fhe com-
merCiaT fiéhermeﬁ'of;MTChfgan éoncerﬁing this focation, so it is
hot known whether of not it is still an active éhub spawning area
(Appendfx‘3, Figure 25).  The.126 meter depth 6ff Gfanite Istland
is not shown; howevef;_this aréa can be 1ocatéd dikéct]y northeast

of the island. Another area 16 kilometers (10 miles) N by W 1/4 W

~ of Marquette has béen repdrted by Koe1i (1929)'tof¢ontain a spawning

~ground for the shortjéw cisco within the dpeths of .54 to 108 meters

(180 to 360 feet) on a:clay bottom (Appendix 3,‘Figure 26, unmapped)-
According to one\fisherMan.whb'stated»that there are seven

species of chubs involved, spawning occurs year round outside of

Marquette Harbor in 70 to 80 hetérs of WAter (210-to 240 feet);
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Extensive chub spawning,has also been reported off Grand
Marais, Michigan, bver a rocky bottom in depths;from 108 to
195.8 meters (300 to 656 feet) (Appendix 3, Figures 30 and 31).
This area was}described by Koelz (1929) as a spawning ground for the
b]ackfih cisco in 1917, but at that.time the bottom structure was
noted to be clay.

At this time, there is no information available concerning chub

spawning activity for the St. Mary's River system.

Lake Michigan. As with Lake Superior, Lake Michigan chubs do not

appear to have any épecific spawning requirements. Chubs have been
known to spawn over'é wide range of deptﬁs and varietyvof bottom
types {Jobes, 1943). In general; depending on the particular species,
spawning has been reported to océur from mid-August to early June
(Table 4). |

There are many general chub spaWning 1océtions that are dis-
cussed later in this report, but ha?e not been mapped becuase of the
extent of infofmation‘aQaflable. 'Manyvfishermen, for example, have
described large areaé'of the lake as being conducive to chub
spawning. These areas cover not only a large surface area but also
a wide fange‘of depths, usua1]y froh 30:to‘180 meters (180 to GOQ
feet). Those chub areas that have been mapped should not be taken
as we]]—definedb1ocations due_to the genera]_hature of chub
spawning béhaviof.' | |

There was one report of chub spawning from the Michigan
waters of Upper Greéh'Bay by the commercial fishemén contacted
during this study. This'érea is just ﬁortheast of Ihga]]ston

and spawning occurred during late November, in 20 to 32 meters




(60 to 100 feet) of_waterx‘pver fud. Jobes (]949a),‘reported
November spawnjng of the longjaw cisco in Green Bay, and has re-
poried the occurrence of minimal numbers of:the,Shortnose cisco in
"thisvgenera1 area, but did not indiééte any spawning locations
(dobes, 1943). . |
in ihe'regioh‘of'Big and Little Bay_de Noc of nbrthern'Lake

Michigan, there were again no‘specific ]ocatibnsidetermined for
chub spawning. One general area (unmappéd) noted for chubs (the
bloater) is ]ocatedrfrdm 22 to 24 kilometers (14 to 15 miles) SSE
of Point_Aux-Barques‘in a1]’water§‘90-to 98 meters (300 to 360 feet)
deep. The bottom-at this location was reported té bejmud, and spawning
~~occurred in the springﬁ Following this general format, one other
source noted thét-chubs 5pawﬁ wherever the waters are deeb enough
[54 to 90 meters (180 io 300 féet)], Qver pea sizéd gravel from mid-
November to‘éar]y December. -This'soufce‘did note fhat'there seemed
to be a greatef'predominancé of females during the 1940's, which
corroborates Jobés'(1943) whO'noted‘a 1arger percentage of female
chubs during»the'equy 1930's in Lake Michigan. The Fox Island
region, in waters of‘T08 meters (360 feet)‘has also been reported
for chub spawﬁing'but'no‘dates~or bottom types were given.

~ ‘Between Seul Choix Point and Waugoshance Point, which includes
the BeaVeE Is]and group, there are twd general chub spawning
locations. Jusf south of Simmons Reef'(AﬁpendixfB, Figure 74B)
has been reported-fdr chdb sﬁawhing»and probab]y extends further
;outh‘than is -shown. Located betweén.Gu}] and High Islands, in
 waters of 36‘t0.72 meters (120 to 240 feet), is another chub

spawning area. Again,.thié,area prbbabTy extends further south than



is shown (Appendi’x 3, Figures 85 and 86). Spawning reportedly took .
place here in November and December.

From reports by the commercial.fishermen, there do not
appear to be any chub spawning locations in the Lake Michigan waters
for the region'of waugoshahce Point to Detour Passage until the
Lake Huron waters commence, which will be discussed later.

Lake Michigan's Grand Traverse Bay region has been reported to
contain chub spawning grounds in nearly all of its waters. Most
spawning in this area took place in 72 to 180 meters (240 to 600
feet) of water, over'a'mud bottom during November and December.
Three general areas have been noted by tﬁe commercial fishermen:
off of Grand Traverse Light (Appendix 3, Figure 92); in the West arm
of Grand Traverse Bay (Appendfx 3, Figures 96B, 97A, and 99); and in

the East arm (Appendix 3, Figures 95, 98, 100). Koelz (1929) has
also reported chub (longjaw cisco) spawning in- this general‘area
over mud and stone in 18 to 45-meters (60 to 150 feet) of water,
but 1t,ié not known_if this species of chub is 5ti11 present in
Grand Traverse Bay.

Chub spawhing has been reported from many areas for the
“region of Leland to Platte Bay. The majdfity of spawning is known
to occur in this area -from November to February over substrates
consisting of sand, mud, rock, or other various combinations. Var-
iéus depths for spawning have also been reported ranging from 37
to 157 meters (124 to 523 feet), depending on the area. Many of
the chubvspéwning areas 1in tﬁis region are located around the

Manitou Islands. South of-and between North and South Manitou , .

Is]ands'have been reported as chub spawning areas (Appendix 3, Figures
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-]08A, 108C, 109A and 109B), as well as thé.area north of North Manitou
(Append1x 3, Figure 104), some of which is not entirely mapped, but
spawn1ng occurs from 63 to 108 meters (210 to 360 feet) over sand
Unmapped chub spawning also occurs due east of North Manitou,
agaiﬁ in 63 to 108 metérs over sand. Further chub spawning areas

| have been reported west of North Manitou Island (Appendix 3, Figure

106C). Chuﬁ sbawning,was also reported from the:area northﬁest of .

Leland (Appendix 3, Figdrés'102'through iQS) and north of Pyramid Point"
(Appendix 3,7F1§uﬁe 110). " The Fox is]and Shoal area is also reported

_ tbbshgw chub spawningfacﬁinfy‘a1ohg fhe East”shqal area and to the
soutﬁ of the shoajs, p@kt bfiwhich'is notkmapped, but extends south
to‘fdfm a "y shaped region?(Appendix 3, Figuré ]dSA);‘ The last
chub:spawning_aréaé from this’regiqn'arébfocated‘sduthWest of - South

‘Manitou‘fsléndv(Appendfx 3 -Figure 1]1)1aﬁd due west 6f'South
Manitou (Append1x 3, F1gure 107) » | '

The genera] chub populations in thws area have. been reported

to .have changed-to‘a bloater dom1nated popuIat1on. It is also

'linterestfng to note>fhat chUb reproduétion<has been reported by'

commercial. fishermen to occur w1th better resu]ts when_the ice 1s

) th1ckest on the Take. |

The entire area from Po1nt Betsie to Benona, in all waters

- greater than 57»meters (190 feet) -deep -over mud, has been reported

to'show?active'chub‘gpawning‘dur1ng,the period of January to m1d-

Febrqafy (Appendix 3, Figures ]]3 through 118A).»'Much'of this

region‘has nof been mépped dﬁevto'the expanse of area involved, but

,‘one 1ocat1on d1rect]y west of Lud1ngton, extending from Big Sable

' Point in. the north to Silver Lake in the south has been specifically
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Areferenced‘(Appendix 3, Figureé 117A and ]]8A) Koe]z (1929)
has a]so reported two chub spawning ]ocat1ons known in 1920 one
for the b]ackf1n cisco 8 to 13 ki]ometers (5 or 8 miles) west of
Manistee in depths of 72 to 144 meters (240 to 480 feet) over clay
dur1ng December and January; and one for the k1y1 (1920) at the 126
meter (420 foot) end of the "Northwest shoal", 19 kilometers (12
miles) northwest of Frankfort, Michigan. |
| Unspec1f1ed chub spawning occurs a]ong the entire coastline
~ from Benona to South Haven in most'waters greater than 54 meters
(180 feet) deeb:over mud, silt, sand and élay, primarily during
Octoﬁér and Noyember (Appendix 3,.Figurés Ila'through 130).
Spawning of'bloaters,‘ﬁhich are a deeper water chub and re-
placed the 1ongJaw as the domlnant species during 1950's-has also
been reported from th1s area dur1ng the perlod of late December to
March at depths from 36_to»108 meters (120 to 360 feet) w1th‘mud,
'3 sand, and clay repbrted as thebnormél bdtfom charaCtefistics The -
genera] b1oater spawning area runs from 6 k1lometers (3.5 miles)
,west of Mona Lake south to 6 k110meters (3.5 m11es) west of South
' Haven and is approx1mate]y 20 k110meters (12.5 miles) at its widest
point and 80:k11dmetefs (50 mi]és)"loﬁg (Appendix -3, Figures 120
through.130). The‘cohmercia1 fiﬁhérmén from this regioﬁ haye also
reported that dUringgthe early ]970'5,’female.b10aters dominéteq
the-popu]atiqn at a ratio of approximéfely 97:3, with a shift back
‘to a more balaﬁced bopu]atibn occurking_around‘]973-74f
The same unspecified chub spawning situatiqn appears fo exist

in the Lake.Mi¢hfgan waters from South Haven to the Michigan-Indiana

~ border: _Chubs were again reported to spawn throughout the midd]e qf _‘




ALake Michigan approximately 16 ki]ometersv(TO miles) from shore in
waters greater.than 54 meters (180 feet) deep over mud, silt, and
c]ay;'during October end November. Onehgenera1 area exists aboot _
16 kilometers (10 mi]es)‘southwest of St.‘Joseph Hérbor and extends
about 32 kilometers (20 miles) southwest,- 14 ki]ometers:(g miTes)
further west than shown on the mappfng (Appendix 3, Figures 132A,
132B, 133A and 133B). Chub spawning can be assumed to occur to the
west of all figure§ depicting this area (Appendix-3, Figures 131
through 134) | B

The M1lwaukee Reef area of Lake M1ch1gan also contains chub
spawn1ng grounds (Append1x 3 F1gures 1358 and 136) These»areas
are approx1mate1y 75 to 144 meters (252 to 480 feet) deep and the
bottom cons1sts of mud, c?ay, some rock, honeycomb and c11nkers".

Chub spawning reported]y endedv1n-th1s area around’ 1958.

Lake Huron. Chub spawn1ng in Lake Huron has been known to occur
_from late August to March in deeper waters genera]1y over. mud or
clay (Table 4) (Koe]z, 1929), and on the "steep banks" (Cross,
1978). - o o

In the Lake Horonzeection of the Mackinae Straits,'chub'
spawning has been reported to eocur'at'depths'of.BG to 90 meters
(120 to 300 feet) on deep banks-of;mud and e1ay>(Appendix 3, Figures
o 141 142 148 through 151) Koe]z (1929) a]so reported spawning ‘
| for the shortjaw c1sco two miles northeast of Rogers C1ty in water
63 to 90 meters (210 to 300 feet) deep (unmapped), both over a clay
bottom. | | o |

In the region of Oscoda to Forty Mile Point, light chub
spawning was reported to occur northwest of Black Pofnt (Appendix
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mud bottom, in.54 to 135 meters (180 to 450 feet) of water (Appen-

3, Fioure 153), off the north point of,Six'Fathom.Bank‘(unmapped)
and from the B]ack River to Sturgeon Point (Appendik 3, Figures
158A and 159A) durino November iniapproximatelyv30 meters‘(100
feet) of water.. “Shoal chubs“ were alsQ reported‘to.spawn in this

area in water as shal]bw‘as 18 meters (60 feet), but»were sup-

_posedly fished out in the 1940's (Cross, 1978).

Only one'chub‘spawning area that"used to be.goodﬁ was reports'

ed for the Saginaw Bay region of Lake Huron.. Spawning was said to

" have occurred during November and December on steep banks with a

dix 3 Flgure 171).
November to December chub spawning over mud was reported to

occur in the'steamboat,11nes off Port Hope and south to Lexington

(Appendix 3, Figures 172 through 174, 177, and 178). The "Yankee

"Reef" was also meﬁtioned as apossiblevchub‘spawning area with a .

rock (honeycomb) bottom (Appendix.B Figures 175 and 176).
Cross (1978 and Unpub11shed data) reported that chubs
may spawn on the steep banks of the chub f1sh1ng areas of Lake

Huron noting that spawnlng occurs in November and December over

-sand, clay, mud, and klinkers 1n water 27 to 54 meters (90 to

180 feet) deep (Append1x 4, F1gures 2 through 6)(Figure 5).
There were no-chub spawn1ng grounds reported for the St.

Clair vaer, Lake St. C1a1r, the Detro1t R1ver, or Lake Erie,

“though Scott and Sm1th (1962) indicated that spawning of the

~ longjaw c1sco occurred in Lake Erie during November.
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LAKE HERRING

The lake herriﬁg; Coregonﬁs.artedii, is reported‘to be thé
most widely distribUtedvmember of 1t$ genus in the erat'Lakes
" basin {Koelz, 1929) and the shé]]owést dwelling member of the_
corfégohids, not béing found generally deeper than 36:meters (120
feet) (Smith, 1969). The lake herring has beén reported in all-
of the .Great Lakes and.probably haé.been one of tﬁe most important |
commércia] species in past years (Koelz, 1929;.Bails and Patriarche,
1974; §cott and,Croésmén, 1973) (Fjgure 6). ‘ |

'6éspite the fact that many-iptraspecific‘Variati§ns of fhe:
1ake-herring havevbeen(reported;from the vaffous Great Lakes (Koelz,
]929), spawning timevand duration seem to have remained fairly
constant. Tﬁe period fkém the end of November to»mid~December has
-been feported to be thé generé]irange of . greatest spawning aétivity»
for lake herring ih’fhe.Michigan Coasta1 watérS‘offtHe Great Lakes
(Koelz, 1929; Smiih, ]956>and1]969;.Dryer“and Beii, 1964; Bails and
Patriarche, 1974; Scottband:Crossﬁah, 1973). Spawnihg dates havg
been shown,‘however, to vary according to latitudes becquse of the
specific temperatufe requirementsvﬁecessary for the initiation of

spéwning»behavior (Koelz, 1929; Smith, 1956). The lake herring

has been reported to move into shallow waters'during the fall, cor- .

responding to periods‘of decfeasing'temperature, and to spawn when
the water reaches a temperature 0f~3.9§C orAlower (Smith, 1956;
Dryer and Beil, 1964). | |

_Smith (1956) and Dryer and Beil (1964) have shown the Take

herring to be a pelagic spawner, moving in schools over the spawning
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'_grounds'during the reproductive season, spawning in the mid—depth
zone of waters up to 63 meters (210 feet) deep and migrating ver-
t1ca11y to the bottom at’ n1ght where spawn1ng may continue. Smith

v(1965) does, however, report that shal]ower waters have been shown
to be the preferred spawnlng areas.

Due to the pe]ag1c nature of 1ake herr1ng spawn1ng act1v1ty,
no distinct bottom type has been defined. Lake herr]ng have been
known to'spawnbover bou]ders,_grave1; sand; mud , and aquatio‘
vegetation,:release their'eggs_at mid-water depths'and allow them

to settle to the bottom (Smith,.lQSﬁ;.Dryer and Beil, 1964).

/

'take Superior. Lake Superior lake herrinj spawntng'habits are.
v'probab]ylslight1y different from those of the'more>southern1yrv
lakes. Lake Superioreherring haVe been reported to spend more

time in the surface waters, apparent]y due to the colder tem-
'peratures, than in the other Great Lakes (Koe]z, 1929). Dryer.

and Beil (1964) haye also reported the'phehbmenon that lake herring
appeared to disappear in Lake Superior'during the summer, possibly
due  to their pelagic nature"houever by mid-November (the beoinning
of the spawn1ng season) turnover has occurred and temperature strat—
ification has been e11m1nated (the water column, homothermous at
approximately 6°C) supposed]y-caus1ng the lake herr1ng-to move into
~ shallower Water to spaun-(Dryer‘and-Beil, 1964). The colder tem-
peratures of Lake Superior were probab1y.the cause‘of a few reports -
by the commercial fishermen:of'herring spawning in October; but
Dryer andeefl'(1964) have also reported the occurrence of a spent
_female‘as early as the'12th'of November.(1951)‘in Keweenaw Bay.

a8

R




Depth requirements forilake:herring spawning- do not seem to
be critical, having been reported by the oommercial fishermen to
occur frOmVT to,64 meters (4’to 180 feet) and by Dryer and Beil
to have occurreddin depths-of:STMeters ear]y'in’the season and-
| depths of 108 to 1261meters (360 to 420 feeti toward the end‘of‘.
the spawning season (mid December) |

In general, Lake Super1or Tlake herr1ng are reported to spawn
“in depths rangzng from 1 to 126 meters (3 to 420 feet) from mid-
November to m1d December over var1ous bottom types and when the
water reaches temperatures of 4 4°C or Tower :

_ ” The fo]low1ng Take herring spanw1ng areas were prov1ded by ;
the M1ch1gan Department of Natural Resources B1o]og1sts R.
Schorfhaar and J. Peck and were or1g1na11y supp11ed to the above,;
by commercial f1shermen The areas will not appear in Append1x 3
unless they were 1dent1f1ed and geograph1ca11y located during an
1nterv1ew. The mater1aT appears yerbatum as.1t was_rece1ved.from:'
~ the MichiQan'Department of Natural Resourees with tne eXception that

the source of the material has been'deleted._'

MS-3
Herring Spawning Areas

1. EagTe River Grounds - extends from Eagle River south-
westward to about the Tamarack water intake (14 m11es)

2. Manitou. IsTand Grounds‘— herr1ng reportedly spawned all
around island. : o ‘

3. Gay & Betsy Grounds - probab]y extended from Gay north-
eastward to about Point Isabelle. There was a very intense
beach fishery in this area, but it is believed that the herring
moved off the beach to 15-20 fathoms to spawn

4. Buffalo Reef - Grand Traverse Bay Reportedly a bluefin
spawn1ng area. . : 3 B L -
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5. Traverse Is]'.aﬁd - expecially the south side was a bluefin ' .
herring spawning area. ' . ' :

Bait Herring Areés.

1. Gay Area - éktended,frqm Gay to the middle of Hermit Bay.

MS-4

Herring Spawn1ng Areas ) .

1. Partridge Island Reef - 1ocated 1.3 miles north of" Partridge
Island approximately one mile in diameter. Bottom type is rock.
Bait Hekring Areas | '

1. South Bay, Munising - located from east of VanLandschoot s
dock northward for 1 1/2 m11es .

/
/

" Ms-6 ;
Herr1ng Spawn1ng Areas
. Iroquois Is1and Shoals - extens1ve shoal area in approximately

a two-mile radius.of Iroquois Island. Bottom type is listed as
rocky and boulders on the lake chart

2. Po1nt Iroquo1s Shoals Area-- located a]ong the Steamboat
Channel. o , L ,

3. Canadian Areas - Par1s1enne Shoa1s Map]e Island and Sandy
: Is]and area. ‘ o

v Ba1t‘Herr1ng Areas - |
1. Big Two Hearted River Area - located from the mouth of. the
river to about two miles east Bait’herring were seined . in.

-this area. S ' '

© 2. Whitefish P01ht Area - 10Cated from about 1 1/2 miles
west of the point to four miles west of the p01nt Fish were
“taken in 1-3/8 - 1/3/4 1nch gill net S

3. Paradise-to Tahquamenon Area - this area was f1shed w1th '
Pomeroy s pound nets in June after balt herring- were not avail-
able in other areas

4. Po1nt Iroquois Shoa]s Area ~ ba1t herr1ng were f1shed with
gill net a]ong the Steam boat Channe]

, ,_.Thhe_;gn]_.s/.._rgpg‘_nté

d‘i;gidengé;ni;lakg;hexxﬁng,SDaningwaQm the
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Is]e Royale region of Lake Superior‘Was reported to have 6ccurred
| in all of,Siskiwit Bay since the early 1900'5..’This a;tivity took
place 1in 13 to 24 meters (45 to éO feet) 'of water over a sand bottom
from mid-November fo the end of Dgcember._ Siskiwit Bay (Appendix 3,
' Figures 3 and 4) has not been specifically referenced for herrfng
dQe to the general nature of‘the information. Bai]s and Parriarche
(1974) have also feported the occﬁrrence of herring in this general
area but do not mention stkiwit Béy or spawning activjty;_howevef,
reports of the occurrente of herring have beén assumed‘to contain.
spawn1ng grounds since many of these locations could be corre1ated
to 1nformat1on donated by the commerc1a1 f1shermen
N Along the southern shore of Lake_Super1qr, from Saxon Harbor
tbyRedridge, there'is_agafnZOnJy_dne reported incidencevof lake
herring spawnihgv(Appéndix 3; Figure 10). This‘area‘is located
-~ from the Potato kiyek to a point just west o% Stoney Creek near
iOntonagon. Spawning}rebofted1y t&kes\place {n water 9 to 18 meters
(30>tov60'feet) over rock'gullies frqm mid-November until the;énd
of'December. BéiTs'and Patriérche;(1974),have'reported this general'
1ocation,:as well as Keﬁeenaw»Bay and theAnorthWEst.poftion of{the
Keweenaw Peninsu]é, as aréas of hekring occurrence. |

_ LocatedAaldng the north.shore.of‘the Keweenaw Peninsula are
three aréas_of rocky_bottdm_WheYé:1ake'herring afe reportedbto{
sbawn'in November. One area is located from Eagle Harbor to thé
east edge of Agdte Harbor (Appendf* 3; Figures_15 and 16A). The
second 1ocation is-from the Tamérack waterwofks along the shoreline
to-a point horthwest dvaalumet and Tamafack (Appendix 3,»Figu}e

14) and thé third area i$>just east of the-Nokth'Portage_Entry (Ap-



pendix 3, Figure'13).

Lake herring spawping’activity seems to be very heavy in
Keweenaw Boy.' At many of‘thesellocations (Appendix 3, Figures 174,
]8A; 19,20A, B, C, élA,end 22A, B,'and\ZBB), spaWning otcurs from
November to mid-December at depths rangfng from 1 to 54 meters-(4 to
180 feet) over sand, mud; énd rock{\ One area, however, was reported
to show spawning‘activity.in mid-October -(Appendix 3, Figure 20)~«
Dryer and Beil (1964) have also reported this 1ocation as an area of
herr1ng occurrence | | |

One source of 1nformation for Keweenaw Bay made reference to
a'ﬁdeep-water_ herrjng that spawoed in a "deep trench" with a mud
bottom‘(AppendixfB,‘Figure 20),'butedue to'the,dpeth of water at |

this 1ocation and the,fnfbrmationravai1able concerning chubs, it is

very probable that this area is a:spawningﬁlocatfon for one of the
v'smé]]er ohub ;peCies‘(Adfhor's note). ": |
Commercial‘fiShermeo’héve reported . Take herring spawning in
'the region of B1g Bey Po1nt to Grand Marlas Spawning otcurs from
vear]y November to: early December, w1th one f1sherman stat1ng that
the heav1estspawn1ng occurred around Thanksg1v1ng Spawning sob-
strates were reported to be either rock or rock and gravel w1th
water depths ranging from 4 to 20 meters (12 to 60 feet) (Append1x
'3, F1gures 258, C; 268 27A 'B; and 28B). Bails and. Patr1arche
(1974) and Dryer and Bei] (1964) have also reported the occurrence |
of lake herr1ng from this area. of Lake Super1or

The last herr1ng 1ocat1on for Lake Super1or known at th1s time

is-a well- def1ned area of f Nodoway P01nt in the southwest corner

of wh1tef1sh Bay (Appendix 3, Flgure~‘36)‘._- ‘The herring were report_— - .
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ed to have disappeared from this area in 1963, but when itvwas
active, spawning occurred during Octdber and November over rock
and gravel. »

Very little information is available concerning lake herring
spawn{ng sites in the St. Mary's River system. Eschénfoder (1979)
has reported the occurence of herring spawning activity for an
~area north of Grépe Island in PotaganniSsing Bay (Appendix 3, Fig-
ure 49), where the bottom consists of marsh, mud, and rock.
Gleason (1979) has also reported that potential herring spawning
sites exist in the St. Mary's River between Lake Nicolet and
' Munuscong Lake which correspond to potential whitefish épawning
sites. Westerman and Vén_Oosten (1937)vrepofted fhe occurence
of small numbers of herring in Potagannissing Bay, but did not
_ report any spawning activity. It-is bossibié,vhowever, that the
| St. Mary's River system is an extreme]y 1mportant reg1on for lake .

herring spawnlng (Eschenroder, 1979).

Lake Michigén. Lake'Michigan‘lake herring seem to prefer‘Tong ’

stretches of sandy shore for spawnihg. Although rock has been noted
in a few instances, a majority of the data available referred
primarily to sand as the preférred substrate (Koe]z, 1929). Smjth'
(1956), however, reports that lake herring,.in §enera1; show no
preference‘for bottom types'ih Green Bay. Spawn1ng activity has
been reported to occur from Tate November 1n northern Lake M1ch1gan
to early December in southern Lake-M1chlgan (qu1z, 1929). Th1s
is probably due to‘the‘fairfy'critical spawning température‘re—
qufrements (be]ow 4°C) of lake herr1ng (Smitﬁ 1956).

Depth preferences for lake herr1ng seem to be much shallower
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in Lake Michigan than in Lake Superior, and the fish do not appear
to pé]agic (Koélz,.1929).» SpawningAwas reported to occur in depths
betweén 1 and 9 meters (3 to 30 feet) (Koelz, 1929; Smith,1956).

It is interesting to note that a few of the commercial fish-
ermen have reportedfthe‘disappearance (or greatly reducéd numbers )
6f the 1ake herring.' This coincides with the onset of the smelt
and alewife populations which reportedly (one source) caused the
herring to resort to cahniba1ism because of the lack of prey or-
ganisms. |

There are no present herring spawning grounds in the Michigan

. waters of'Green Bayﬂfrom Bailey's Harbor to Point Detour. Spawn-

ing repofted]y ended in this area during the 1950's after having

been quite pronounced along the entire_Michiganrshore of Green

-Bay for many years.i»Again~this was reportedly due to the increased

numbers of smelt and alewife. Smith (1956), however, noted lake
herring spawning in Green Bay proper as late as 1952. When spawning '
did occur in this area, it was reported to be in depths of 3 to 18
meters (10 to 60 feet) during early November over sand (Appendix 3,
Figure 51A) . _f ' o

The Big and Little Bay de Noc region pf northern Lake Michigan
seemed to ﬁave been an area fairly heavy with lake herring spawning
activity dufing Nbvember and December over a sand and rock substrate
(Appendix’3,'Figurés'55 and 59 through 61). The Qater depths in this

region were reported as being 9 meters (30 feet) where herring.

" spawning took place. As in- the brevious section, the herring were

reported to have disappeared sometime during the 1940's and 1950's.

Herring were"reported to spawn from the Seul Choix Point to
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Waugoshance Point area near Mi]Te.Coquins Poiht, during late No-
vember as recently as 1972. Rock and graVe] were‘reported to be
' the preferred substfates at these'Icoations; andAdeﬁths, to be
1 to 9 meters (5 to 30 feet) (Abpendik 3, Figures 59, 68, 71A, 72A
and B and 738). [T |

'Remnént populations 6f‘]ake.herring are kndwn ﬁo occur at the
head of Litt]e’Traversé-Bay and_a?so At the head'bf the East Arm of
Grand Traverse Bay where spawning'ié thought-to st111‘occur (Keller,
1979). L -

There»are'only a few instaﬁcés of lake herrinQ spawning along
theleéstérn shoreline of Lake Michigan, and all of these are lo-
cated W1thin the area of Benoha to South'HaVeh,.Michigén. Between
Mona Lake and’Muskegon (Abpendix 3, Figure 1218) lake hekring arew
repbfted to spaWn.from Mérch to May, over sand, in 1 to 3 meters
(1 to 10 feetj §leaté}. - |

The last lake hefring spéwning areaé reported for Lake Michigén
concern what the fishermeﬁ call the "Greenback herring". '(h;1f—
breed chub or bay chub);.and‘the informatioﬁ'avai]able is conflicting.
One'greenbatk hérring Qpawning‘éréa is_reporteq to run 8 or 9 ki]o-
meters (5 or 6 mi]es)ba1ong‘the-Shére]ine from Muskegoh (Appendix 3,
Figure 120), where spawning-reportedly occUrred—in llto 3lmeters'

(1 to 10 féet)'of watervover sand f;pm March toiMéy. THe otherf
érea, 5 kilométers (3 miles) offshofe and south of Ho]]and‘(Appendix
3, Figure 126B), however, was reporfed'to show Qreénback herring
spawning activity in 18 to 32 meters (90 to 108 feet) over mud
from-Novembef to Janqahy; B | v’; ‘ -

There are no furthek lake herring spaWning Tocations known for_
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~ southern Lake Michigan at this time.

Lake Huron. The lake herring of Lake Huron has been reported to spawn
during November, after an inshore'migration (Koelz;.1929).
Preferred substrates appear to be gravel or sand (Koelz, 1929).
Koelz (1929) also reports that Saginaw Bay contained'immense areas
that were suitah]evfor lake herring spawning, but the commercia1
fishermen interviewed during the course of this study‘did not re-
port any recent lake herring spawning for the bey region.

An extensive area of lake herring spawningvgrounds showing
activity from mid- November to December extends from St Ignace to
Brulee Po1nt 1nc1ud1ng Goose Island and the. Goose Island Shoals
(Appendix 3 Figures 137 through 139). All the waters tn this
area used by the herr1ng for spawning were reported to be from 1
to 7 meters (5 to 25 feet) deep over a veried bottom consisting
of sand, mud, and honeycomb rock. Also inc]uded‘in this genera]

'1reg1on and spawn1ng conditions are Pomeroy Reef, Tobin Reef, the
shoreline from Marquette Is]and to Surveyor s Reef along -the |

Les .Cheneaux is1ands (Appendix73,>Figure 140), Marquette Bay, (Ap-
pendix 3, Figure 139C), Martin Reef and St. Vital Bay (Appendix 3,
Figures 141 and 142). | |

Eschenroder (1979) has reported lake herr1ng spawn1ng activity
over marsh-and c]ay for the Government Bay area (Append1x 3, Figure
140B). Spawning reportedly occurred in Government Bay as late as

1972. |

Herr1ng spawning s1tes were also reported for the Scammon

Po1nt area where spawn1ng occurred dur1ng November 1n approx1mate1y

3 to 8 meters (10 to 25 feet) of water. Herrlng in this area were




notéd to have spawned over a sandy 5ubstrate (Appendix‘B, Fiqure
1458). )

Middle Island and tﬁe shoreline opposite South Manitou Island
(Appendix 3, Figure 155) as we11'as the south shoré of North Point
(Appenéix.B, Figures'156 and 157) in waters approximately three
meters (10 feet) deep haVe.also been noted as areas showing herring
spawniﬁg actiVity. ’ | |

The lake herring has been reported by many'cdmmercial fishermén.
to have disappeared from Saginaw Bay in the late 1940's and‘eérly
v 1950{;, but at one time all of Saginaw Bay contained active]y
util%zed lake hérring spawning grdunds.' | i

Eschenroder (1979) has howéver, reported herring spawning as
late as 1973 at thé tﬁp of North Point (AppendiX 3, Figure 157B), . .
but also feels that this population might now be extinct. Other
“commercial fishermén reportéd-that herrfng spawned all over Saginaw
Bay from Pt. Au Ghes'South; where there was a sand bottom, these
fishermen also feported that due to the deterioration 6f'the bottom
structure, the herring dissappeared from Saginaw Bay around 1958.

Lake herring spawn{ng generally occurred in waters up to 7 |
meters (25 feet) deep from 1at§ chober to_Decembef,‘depending on
the-temperaturé, Activity occurred primaki]y ever a sand and gravé]
bottom, Which, accdrding to one commercial fisheman, has now changed

_ to a "muck" bottom (Appendix 3, Figures 160 through 170).

Lake St. Clair. Lake herring have been reported as making sub-
stantial spawning runs into Lake St. Clair during the late 1800's to

early 1900'3 (Haas, 1979). No further informatipn concerning lake

57

&

5



herring is available at this time.

Lake Erie. Koelz (1929) reports that herring used to spawn out
of virtually every port on the lake. The only reported spawning
requirements for lake herring in Western Lake Erie were depths

of approximately 18 meters (60 feet) over clay, and in those
cases, activity-occurred during November and December (Koe]z, 1929).
No data concernihg']éke'herring §pawning were géthered during
this study for Lake Erie. Reports:from the commercial fishermen,
however, did show that lake hefring Were pe1ntifu1 in Lake Erie

durirg the period of 1892 to 1905.
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'LAKE WHITEFISH

The lake whitefish, Coregonus clupeafbrmis, has 10ng(been‘
an 1mporfant commercial species. Koelz (1929) reported that this
species was the largest and most valuable of the Cbregonids and
»fhat it was distributed generaf]y throughout the Great Lakes. |

Over the past century; referénces have been made to severa]t
different strains or fokms of the lake whitefiéh. ATthough'theif
forms may dfffer on]yvslightly'morphometrica11y, significant dif-
ferences do exist between growth rates and size at méturity (Scott
and ‘Crossman, 1973; Koelz, 1929).’>River spawning popu]atfons were
reported to have been eliminated over 100_years ago when wastes
from sawmills covered the bottom of:riveré where whitefish spaWned
(Smith, 1969) . River spawning runs were greatly reduced near the
- turn of tﬁe century in the Detroit and Maumee‘Rivers_and were later
totally eliminated by énrichment from domestic, industrial and
agricuitura] water (Smifh, 1969)t During the current study no
references were'ma&é'to riyek spawhing whifefish.
| In Michigén's cdasta]»watefs (Figure‘7), it has been fouﬁd that
lake whitefish spawh in the fall, usu&]ly in November and December.
The exact date of spawning has varied from year to year even in the
sahe lake (Scott and Crossman, 1973);'and there was some evidence
that water temperature-may be thé factor which has triggered spawn-
ing éctivity. o :b o | _

Spawning has,usya]ly occurred over rocky reefs or shoals, but
sometimes over sand,.gravelboE honeycomb rock in 1 to 18 meters (4
to 60 feet) of wéter (Smith, 1969; Scott and Crossman, 1973; Van Oosten,
1939). The eggs_wére reported]y;deppSifed_more or less randomly
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(Scott and Crossman, 1973) near the surféce of thevwater, and -the
eqgs settle slowly to the bottom (Smith, 1969).

When referring to whitefish spawning grounds on the lake
charts (Appendix 3), a "W was used whenever a fisherman or other
source of information did not‘spécjfy between 1ake.whitefish and
round whitefjsh or menonimee; however, i£ may .be assumed that the
vast majority, if not all, of the reefs designated with a "W"
,repfesent lake whifefish spawning areas. When specific referencev
was made to lake whitéfish a "NL" was used to code spawning grounds,
and whén round whitéfish-were gpecified their spawning grounds were

designated with a "WR" (Table A).

Lake Superior. The average time of spawning for lake whitefish

in Lake Superior was during the month of December; however, the |
| spawning season was nbt uniform fbr every ]ocality on the lake
(Koelz, 1929): It appeafed that Whjtefish‘a1bng the north shore
in Canédiaq wateré spaWned'ear]iervthanjthose a]ong,thevSOuthern
shore. of Lake Superior. Koelz (1929) suggested'that Towered tem-
peréture may induge spawning and that thi§.wou1d follow as the bays
Which'are mofe northerly and $ha110wer probably cool more rapidly
than the main lake. | |
The princ%pal bottom types in Léke Superior which were used

for spawninglwére sand, gravel, or small stones at depths thQ:ZZwmeters
(6 to 72 feet) (Kgelz, 1929). . |

' Iﬁ thé current study it was found that'spéwhing ground loca-
tions, depths, and bdttom types of 1ake_ﬁhitefish ih Lake Superior

coincided, to a great extent, with those of lake trout. =

61



,A1ong‘fhe Shores<of Isle Royale, references were made to

this species as spawning in the last week of 0cto6er until the

- middle of Noyember.v Sbawning‘grounds weré Tocated off the south-
western end, along‘the eaétern shore;*and of f the northeastern
end of the«is]and.' Mos t spawning occurred oVef rock, and rock and

'gravel mixed.in 2 meters (S_to 8 feet) of waterl(Appendix 3, Fig-
ures 2, 3, 4A, énd 5B). There were also two small sandy areas
referred to as whitefish'spawning_grounds (Appendix 3, Figure 3).

Sources of information concerning the time of lake whitefish

spaWQing\alohg the Keweenaw Peninsula seem to cbincide somewhat
wipﬁja phenomenon of eaf]ier‘spawnihg in more northern waters.

One fisherman referenced lake whitefish along the north side of
Bete Grise Bay over rocky bottoh (Appendix 3,.Figurev]8A) starting
the first of Novémbef and_running through December. Another .

" source tdld of spawning on ﬁand in Pequanﬁng and Sand Bays during
December-(Appendix'B; Figube é]B).‘ Yet another source expressed
that whitefish spawned from Great Sand Bay on the northwest side
of the Keweenaw Penin§u1a,'east to Manitou Istand ahd south to Big
Béy_Point over rogk'fn the months of November and December (Apben—

~dix 3, Figures 15, 17A, 19, 20, 23, and 24). Spawning genera]iy-took

“place in 3 to 6 meters (10 to 20:feét)‘of water, but there were re-
ﬁorts of‘spawning in watefs up ‘to 27 meters (90 feet) deep..

Very few whitefish spawning areas were reported for the
Marquette area ofrihé Upper Péniﬁsu]a. Whi tefish spawning report-
edly occurred af‘Shot Point during November over gravel in 1 to 24
meters (2 té 72 feet) of water (Appehdix.a, Figure 26B). It is also
thought by.commércial fishermen that whitefish spawning occurs
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around Partridge Island, but‘they have not fished this area duking
the spawning season due to weatﬁer conditions. Another whitefish
spawning area o;curs_]eft of Shot Point, where spawning was’reported
‘to occur over gravel in 8 fo_]O meters (24 to 30 feet) of water
during December (Appendix 3, Figure 26B). |

.The following ]gke”whj;efish spawning areas were provided by.
Michigan Department 6f Natural Resources Bio]ogisté R. Schorfhaar
and J. Peck and were or1g1na11y supp11ed to the above, by
commerc1a1 fishermen. The areas will not appear in Append1x 3
_unless- they were identified and geographically 1qcated during an
intef&iew. The materialsappears‘verbatum as it was received from
- the Michigaﬁ Department of Natural Resourceé, with the exception

that the source of the material'has been deleted..

MS-3

Whitefish- Spawn1ng Areas

- 1. Shore Bank - 1ocated west of North Portage Entry. Extends.
from 1 1/2 miles west of the "entry" for approximately 4-5
miles southwest toward Redridge. Accord1ng to 1ake chart the
bottom type is rock. ‘

2. . Shore Bank - located off Gratiot R1ver extend1ng NE
for 2 1/2 miles and SW 4 1/2 miles.

3. Great Sand Bay - between Eagle River and Eag]e Harbor.
May be whitefish spawning area. _

4. Buffalo Reef - 1.2 miles NNE of mouth of Traverse River.
‘Reef extend lakeward due east for 1.6 miles. Bottom type
is rocky

Ms-4
Whitefish Spawning Areas

1. Partridge Island Area —'10cated on shoal area around
Partridge, Larus and Middle Island with a rocky bottom type.

2.. Presque Isle Harbor Area - much of the area from Makquette



Coast Guard Station to']/Z mile north of the Presque Isle
breakwall is reported to be spawning area. Depth is 10-50'.

3. Shot Point - shoal area in a 1/2-1 mile radius of Shot
Point may be spawning area. '

MS-6
Whitefish Spawning‘Afeas
1. Tahquamenon Island Area - the area from about one mile
north of the island, in approximately a two-mile wide band,
to Naomikong and Menekaunee Points is reported to be the best
whitefish spawning area in Whitefish Bay. -Most of this area
is listed as being rocky on the lake chart.
2. Salt Point Area - extends from Salt Point southward to
about 1 1/2 miles west of Pendills Creek. Bottom type is
/Mmostly rocky. ' '
3. Canadian Areas -'Parisienne Shoals, Maple Island and
Sandy Island Area. ' g
A population of whitefish in Munising Bay, was.shown to
exhibit an extremély s]ow-growth‘rate (Edsall, 1960). Although no
reference was made directly to spawning in that study, the popula-’
tion was reported as. rather nonmigrativé, and depths were described
which appear conducive to'whitefish spawning. This pobu1ation
was later brief]y referred to as a separate spawning popu]atioﬁ
from other whitefish in Lake'Suberior (Roeloffs, 1978).
Lake whitefish have also been reported as spawning along the
east shore of Grand Isle from 15 November through 30 November 1927
(Van Oosten, 1927). ' |
Other spawning areas for lake whitefish in the Munising area
are near Au‘Train-Bay and the thumb region of Grand Island (Appendix a
3, Figures 27B and 28B). Spawning occurSffrom mid-November to the
first week of Decembef in shallow water aver rock. One fisherman_.
indicated that thé acfua] time of spawning is_dépendent on the water
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- temperature and weather conditions.

In‘Southeasterh Lake Superior lake whitefish were reported to.
- use gravel in 1 to 6 meters (2 to 20 feet) of water along the shore
from Au Sable'Point east.to Whitefish Point (Appendix 3, Figures 31
tﬁrough 34). Spawning was saidffo occur along that shore from about
8 Nbvember to mid-Decembef? however, -another source reportéd that-
whitefish spawhed in October and November'in the 'same general area
over sand, sand and rock mixed, and rqck and gravel mixed. Several
fishermen repdrted_the 10cations of whitefish spawﬁing grounds in
Nhitefjsh Bay near Taquamenon Island (Appendix 3, Figure5'35A, 353’
, and Bé){ Bottom types were described génera]]y as.rogky from
bod]ders to gravel. One source emphésized_that whitefish spawned

on smaller rocks than did lake trout. Most fishermen concurred

-

that the duration of the spawning season was -from late October
through mid-December in tﬁat'aréa,i A &ore speciffé-spawning season
“in Whitefish Bay was'd0cumented*ini1927 as occuffing from the
first of November through November 20 (Vah Oosten, 1927).
Little informatioﬁ»is available concerning whitefish spawning
sites in thé St. Mary{s River or Potaganniésing Bay. One study %n
.thcﬁ extenéivé netfing wés‘conducted in these areas duking the -
whitefish spawning seasonlproduéed no spawhing whitefisﬁ (Nesterman
and Van Qosten, 1937). The authors.of that study indicated that
4whitefi§h hust=spawn fﬁithe mdre shéltered areas of the’St. Mary‘s
River and Potagannjssiﬁg Bay. | |
Other research Conducted ohvthe Sﬁ. Mgfy'é Rfvéf indicates
the-possib]e,Tocétions’of nine potential whitefish spawning sites

between SixFMi]e Point of Lake'NiCO]et and Munuscohg Lake



| (Gleason, 1979). x Spawning was reported by fishermen to occur in : ‘

these areas from 1ate October to early November {Gleason, 1979). |
Only two whitefish spawning areas for the Potagannissing Bay "

region have been reported; Bacon Island Shoals and Hérbor Island

Reef. Spawning has beeo known to occur in this region during

November in 2 to 5 meters (6»to 30 feet) 'of water over a rock

bottom. (Appenoix 3, Figure_48):o0ne fisherman.indicated, as

did van Oosten (1937), that whitefish should spawn at all shoals

of this type in Potagannissing Bay‘ Eschenroder (1979) has also

stressed the 1mportance of the St Mary S. R1ver system as’ a

wh1teflsh habltat,'even though most of the spawn1ng‘grounds are

uhknown » o |

Very Tittle 1nformat1on is ava11ab]e concern1ng the Canadian

waters of the St Mary S R1ver system Poss1b1e whitefish spawning
has been reported from Mark's and Le1gh Bays, in the upper reaches
of the r1ver, where coarse sed1ments occur. (Dames and Moore,

- 1978).

Lake Michigan. In the upper Green Bay region of Northwestern Lake

Michigan, 1ake whitefish were reported to spawn on sandy areas between

Menomioee and Escanaba in water depths from,S to 9 meters (15 to 30

feet); however,’ooly one specifio location was 1ndicated‘(Appehdix

3, Figure 51A). One fisherman specualted that large new popu}ations

of smelt and alewives in the area during the late 1930's outcompeted

the wh1tef1sh which reported]y d1sappeared dur1ng ‘the 1940's |
Other f1shermen reported that wh1tef15h spawn all along the

pound net f1sh1ng area wh1ch extends from Menominee to Cedar River.

Whitefish were reported to spawn in this area around mid- November
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over honeycomb rock shoals between 10 and 13 meters (40 to 45 feet)
of water at night. (Unmapped)

| The area from Escanaba to Manistique along the northern shores
of LakevM1ch1gan, inclusive of Big Bay de Noc, has been an important
whitefish spawning area for many years. All referenced spawning
grounds included rock‘as:a-bottom type, and combinations -of rock and
gravel, rock énd sand, and rock, sand, and gravel were. also reperted'
(Appendix 3, Figures‘58 through 68). The vast majority of soerces
‘refereneed very sﬁal]ow:mater, some as shallow as 1 meter (2 to 3
‘ feei), as the depth in which sbaawning dccurred' however, the depths
_common]y mentioned were 2 to 3 meters (8 to 10 feet). Some spawning
grounds referenced severa] times by d1rrerent f1shermen were W1gglns
Po1nt Shoal (Appendix 3,-F1gure 67), Big Bay de Noc: Shoal (Appendix
3, Figure 63A), and ParemeBay (Appendix 3, Figure,66).. Nearly all’
'fishermen referring te these areas reported'that'wﬁitefish spawned
in midéNbvember; hdwever,vdtﬁer reperted-sbawning times in this area
ranged from the end of October to the first of December. Van Oosten
(1927) reported that spawning in the area of Northern Big Bay de Noc
occurred from the f1rst of November to the first of December in
1927, yet, that report also listed spawning on-Bou]ders Reef in the
first two weeks in December.

One fisherman fromvthe;Beaver Island area noted that white-
fish spawning continues into the firsf two weeks of December at
Boulders Reef (Appendix 3 »Figure 87), and'availab]e.fieheries data
from 1927 and 1928 showed that spawn1ng took p1ace at Boulders Reef
during December wh11e outs1de of the Boulder Reef area spawn1ng had

,ended by ]ate November (Commercial Fish Mater1a1,'1927-1928).
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The region of Northern Lake Mfchigan from Seul Choix Point to
WaﬁgoshanCe Pbint, inc]ﬁsiye of the Beaver Island group, has also
been extensive]y referenced as a whitefish spawning area. Most
reports from this_areavihdicated that whiﬁefish Spawning occurs
lduring November; howevér; spawning may start as éar]y as late chober,
and continue into mid-DeCeﬁber.‘ The most commonly reported bottom
type was rock and gravel, but:sand, sand and graVel; and honeycomb
rock were also said to be‘shitéble spawning substrates. Depths
for whitefish spawning most often reported weré from 2 to 6 meters
(7 tof20 feet), but:depfhs of 9 to 12 meters:(BO to 40 feet) were
not ancommon. The areas referenced mos t pftén py*the comﬁércia]
..ffshermen in this region were the’shoals around‘Hog and Garden
Islands (Appendix 3, Figures BIA,"B,kC and D and 82A and B) and
Sandy Bay of Beaver Island (Appendix 3, Figures 83A and 82). It
appears. that mostvSha11ow afeas, With'a rocky to sandy bottom are |
suitable whitefiSh>épawning-Tbéationsv(Appendi* 3, Figures 70, 71
through 76, 78 through 84, and 87). |

| Nhitefishvspawning.in'the Grand Traverse Bayvregion of Lake
Michigan hés been_reporteﬂ tov0ccur1priﬁmri1y during November ahd
appeared to continue s1ightly longer than bthef‘regions of Northern

Lake Michigan, ending in mid-December.. Rock.and sand were agaih the

most commonly reporfed bottom types, along with occasional references

to rock, mud, clay, moss, and gravel. SpaWning dépths were. reported
to'range from 3 fo 9 meters (10 to 30 feet) but depths up to GQ
meters (200 feet) were also noted in certain areas. '

Many fjﬁhermen ihtekviewed from the Grahd Traverse Bay region

indicated Bellow Istand (Appendix-3, Figures 96A and B) as well as_
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the 01d Mission Point-Sutton's Point Area‘(Appendix 3, Figures 97A,

Q?B, and 98) to be excellent whitefish spawning grounds. A few
other areas 1n»the Grand Traverse Bay region were also mentioned as
being utilized by whitefish for spawning (Appendix 3, Figures 93
through- 95, 99 and 100). Keller (1979) has also reported whitefish

- spawning in the area of‘South Point during Tate November to .early

Decembef in waters of less than 9 meters (30 feet) (Appendix 3,
F1gure 90). |

- Most whitefish spawning act1v1ty in the Le]and to Platte Bay
%egion was reported-around the South Fox Is]and'and Shoal area
(Append1x 3, F1gures 101A, B, and 103A). Spawning was stated to
occur during November, at depths rang1ng from 1 to 7 meters (3 to
25 feet) and over a bottom pr1mar11y composed of rock. Van Oosten
(1937c) has. also reported that a late spawning race of whitefish -
ex1sted on the Fox Island Shoals, but the information obtained during

this study did not 1nd1cate any d1screpenc1es 1n spawning dates for

this area.

Lake whitefish also spawn a\ohg the westefn shore of North

Fox Is]and during late November to ear]y December. Spawning occurs

in 1ess than 9 meters (30 feet) of water over rock (Keller, 1979)

(Appendix 3, F1gure 1018)

Around North and South Maodtou Islands, whitefieh spewning has

- been reported to ‘occur in sl1ght]y deeper water, from 3 to 18 meters

(]O to 60 feet), pr1mar11y over rock (Appendix 3, Flgures 106D, E
and 108A and B). Ryram1d Point was a]so=spec1f1ca1]y referenced as
a whitefish spawning area (Appendix 3, Figures 109A and B and 110).

A few areas in the region of Point Betsie to Benona, inclusive
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| of Big and Little Sable Poi-n‘ts, have been hoted for whitefish spawn- . .
ing. Spawning was said to occur during November over rock or sand

and gravel, and at depths from 4 to 21 meters (18 to 70 feet) (Ap-

pendix 3, Figures 113 through 118).

Whitefish spawﬁing in the region of Sduth—Cenfra] Lake Michigan
from Benona to South Haven hasvbeen'reported to occur from mid-October
to Tate November. Rockg eand and occasionally clay were referenced
- as bottom substfates over which spéwning genera]ly.eccurred. Depths
~from 3 to 18 meters.(lo to 60 feet),,extehding along the shoreline,

: Werefreported by commefcia] fisﬁermen as being typical for whitefish
‘spaﬁeihg in this-regfon (Appendix 3, Figures 1]9.through 121, 1244,
1248, 126A, 126C; and 129B). B |

Only two areas in Southern Lake Michigah were identified as

whitefish spawning groﬁnds_(Appendix 3, Figures 133A and 134A). In
“both instances, spawning was reported to occur over sand, gravel and

clay in water 12 te‘23,mefer5‘(40_td 72 feet) deep.

‘Lake Huron. Van Oosten (1939)'has reported that lake whitefish spawn
in Lake Huron dum’ng November and p‘art of December over sand, gravel,
stone or honeycombvrock; usua]lyeat depths of 2 to 18 meters (6 to
60 feet). Most of the reports‘for whitefish spawning in Northern
Lake Huron, howeveir,‘ have shown s_paWninQ te oc‘cur most often in
waters less than 8'metere>(1essvthan 25 feet). The most heavily

-utilized thtefish'spewning zone'abpears to be the area from St.

Ignace to.De‘tour PassaQ'e where spawning has been reported to occur.

over sand and honey‘comb rock (Appehdix 3, Figures 137 through 142).

Hammond Bay was often r;efere.nced .fef_ whitefish spawning (Appendix 3, ) .

Figures 150 and-151A, B).. SpaWnihg has been reported to occur at



this area from late October to mid-November over sand, gravel and rock
at depths of 2 to 9 meterﬁ-(G to 30 feet). Bois Blanc Island has

also been shown to contain suitable whitefish spawning grounds (Ap—
pendix 3, Figures 146, 148A, and 148B). Various other whitefish
spawning grounds were also referenced by the commercial fishermen
(Appendix 3, Figures 96A, 96B, ]43Athrough 145 and 147 through 149).

| R. Eschenroder of the Michigan Department of Natural Resources
has also noted whitefféh spawning between Cheboygan Point and
Cordwood Point over clay and rock (Appendix 3, Figure 148C).

Sand and gravel have been reported as the general bottom charac-
teristics for whitefish spawning from the area of Oscoda, Michigan,
to Forty Mile Point Light. The majority of whitefish spawning in
this area has been noted from Middle Island Reef to Sturgeon Point,
which includes North Point and‘Thunder Bay (Appendix 3, Figures 155
through 159). Depths for‘whitefishvspawning for this region are
reported to be'1ess than 4 meters (12 feet); and that spawning occurs
during November. . Spawning aiso occurs.in the North.Bay of Presque
Isle aééording to rgports from the commercial fishermen (Appendix 3,
Figure 153). |

Whitefish~$pawn1ng in the Saginaw Bay region of Lake Huron has
been reported as beginning from early in November to as late as
20 November (Van Qosten, 1927); Infobmation'gathered during this
study ihdicated that spawning may, -however, begin as ear]y‘as late
October. Spawning was reported to occur over saﬁd, rock, and gravel
in less than 8 méters (26 feet) of water.

Many of the commercial fishermen have referenced the Charity

Islands (Appendix 3, Figures 163B and C) as well as Sand Point (Ap-

71



pendix 3, Figure 169A and B) and theharea ffom Tawaé Bay to Point
Lookout (Appendix 3, Figures 162A and B) as being the primary
whitefish spawning grounds for Saginaw Bay. Other whitefish
spawnihg']ocations were also reported which basically encompass the
entire Saginaw Bay shoreline and isiand areas (Appendix 3, Figures 160A,
160B, 161A, 161B, 164 through 171).

There were no concise whitefiéh spawning locations reported for
the Point Aux Barques to the Saint C]air River region of Southern
Lake Huron. Nhitefi;h were noted, however,. to spawn along the
shoreline near Port Huron at depths of 9 to 15 meters (30 to 50
feet), and along the shoreline in depths of up fo 80 feet from
Harbor Beach to Port Huron (Appendix 3, Figure 174C and 1778B).

Lake St. Clair. No whitefish spawning areas were reported by

sport ffshing_guides or professional fisheries biologists in Lake
St. Clair. It was reported, however, by B. Haas of the Michigan
Department of Naturé] Resoufces that lake whitefisﬁ made substantial
spawning runS into lake St. Clair during the late 1800's and early

1900's.

Lake Erie. Lake Whitefish‘in Lake Erie have been reported to spawn
from mid-November to early December, and it appears that males are

more abundant and remain on the spanwing grounds longer duking the
spawning season than the females (Van Oosten and Hile, 1947). Very

few whitefish spawnfng-]ocations have been reported, and most of

these were located in the Point Aux Peaux region (Appendix 3, Fig-
ures 201A and B). Most of the»whitefish spawnihg was noted to occur in
water less than 6 meters deep (20 feet) over a hard clay bottom

(Appendix 3, Figures 202C and 203C).
| , B .




‘ROUND WHITEFISH

The round whiteffsh or menomineé, Prosopium cylindraceum (Pallas),

has been found in all the Great Lakes but Lake Erie (Bailey, 1963).
This whitefish has had somé commeréia] importance; howéver, it is
rérely found in abundance and seems to be one of thé least studied of
‘the coregonids-(Bdi]ey, 1963; Marz, 1964). ‘Ma1es‘have been,repokted
to arrive on §paWning grbunds before the fema]eé of the speciés; '
and, as wiih othef whitefish, no parental care is given to the egygs
- or young. | o

AIn the Great Lakes-region, spawning has_béén keported.to take
place in the fall of the year, usually NoVember, over the gravelly
Shallow§ of Iakeﬁ; at rivef mouths or, on occasion, in riyérs (Scott
and Crossman, 1973). Sources which referred to sbawning in this
study seemedvto’concur; to a_largé extent, with these earlier

reports (Figure 8).

Lake Sgggriqrf, Experimenta] fishing in Lake'Superior in 1960 indi-
cated that round whftefish spawned in late November and early Decem-
ber over a gravel and rock bottom at a depth of 6 meters (21 feet)
and at a temperature_of'4.5°c (Scott andickossman, 1973). 1In the
presenf study; spawning inbLake Supérior Was_reported‘to have
occurred over rock, sand,"and gravel. Times of spawning ranged
from October througthécember'énd spawning ground depths were said
to.be from 3 to over 54 meters (10 to.over ]86'féet).

Only one round whitefish spawning ground wés referenced'on the

northern shore of the Keweenaw Peninsula (Appendix 3. Fiaures 16R, 17 and
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18). The bottom compositions of these épawning areas were
referenced as rock. One fisherman reported spawning in water as
shallow as 3 meters (10 feet) deep and-that menomineé followed
épawnihg lake trout and‘ate theitroUt‘spawn. Spawning times of -
menominee were, for the most part, referenced as being from mid-
November to mid-December. |

| :Some spawning was aiso‘reported in Southern Keweenaw Bay over
sand, but more references referred to rock, with depths ranging‘
from 18 to over 54 meters (60 to over 180 feet). One fisherman
reported that thefe had been a gfaddal deé]ine of the species
in this afea in recent years_(AppendiX-3, Figures 19, 21A and B).

_I/Only two other areas in Lake Superior were referenced as
sbawning siteé during the course of this-stddy (Appendix 3, Figﬁre
'32)_. Menominee were feported to spawn during the months of October

and November over sand.near the Two Hearted Rivers.

Lake Michigan. Koelz (1929)'réported that, according-to fisher-
‘men,.menominees spawned in Lake Michigan on gravel and honeycomb
-rock in 4 to 11 meters (12 to 36 feet) of water. Fish moveménts
in that study 1nd1catéd thét’Spawnjng times were in November.
A]though_age and growth Studies of this specieé do exist in the
literature (Armstrong et!a]., 1977, Marz; 1964), no referenges have
been made to spawhfng grouhds. N

In the present study»nearly‘all spawning ground.compositions
referred to in NorthWestern Lake Michigan includedArock or com-
. binations of rock and gravel and sand (Agpendix 3, Figures'67.,‘
andA68). Sﬁawnihg'depths ranged from 3 to 9 meters (10‘to 30 feet)

and spawning seasons, from November through December. One fisher-
75

i

i



‘ ‘zman reported that "héavy“ spawning.occurred along the ‘shore from .
_ Manistique soﬁth to Wiggin's Paint in i975; Another source reported
~ that the round whitefish population seemed to be increasing in recent
years near Wiggin's Point Shoal (Appendix 3, Figure 67).

In Northern Lake Michigan, spawning grounds referenced were
ffom 1.5 to Q-heters (5 to 30 feet)_déep‘but averaged about 3 meters
(10 feet). An exception to these depths occurred}at.St. Helena‘Shoal
and along the south side of St..Héiena Island where spawning was
reported at 12 to 15 meters (40 to 50 feet) (Appendix 3, Figures 76A
and 27). The spawning season waS reborted byvmost fishermen to be
Novéﬁber; however, some sources were quite speéific, referring to
25,Novem6er until 10 December and 11 Ndvember until fhe end of Novem-

‘ber (Appendix 3, Figures 71 through 75).

Along the Northeaétérn shore of Lake Mithfgén,‘menominee were
' referenced as spawning in Béwers Harbqr, Grand Traverse Bay, over
rock and grave]’(Abpéndix 3;'F{guré'99) and along the shoreline west
of Northport (Appendix 3, Figure 96C). | | | |
The shores of both North and South Manitou Islands were referred
to as spawning grouﬁds by many sources:élong with other areas near
the northwestern shores of Michigan's lower peninsula (Appendix 3,
 Figures 1018, 1038, 105, 1068, 106C, 1060, 1084, 108C, 109 and 110).
Although.data on bottom types were not given in most cases, depth
-where spawning occurred was apbrpximdte1y 3 fo 6'meter$ (10 to 20
. feet). Spawning fimes repofted Wefe the third week of November
through the first weék of December. Menominée are also known to

spawn along'the north and south side of South Fox Island (Keller,
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Liston (1978) reported that menominee spawn.in late November and
early December on the rock jetties of the Ludington Pumped Storage
Reservoir (Appendix 3, Figures 117B and C). - Depths given were to.

9 meters (30 feet) of water. Tack (1978) reported menominee

- spawn1ng grounds located from near Big Sable P01nt south to Lud1ng--

ton. Spawn1ng in that area was reported over gravel in a depth of

“approximately 5 meters (15 to 18 feet) (Appendix 3, Figure 1168).

Lake Huron. Fisnermen reported to Koelz (1929) that round white-

fish in Lake Huron spawn at depths of 7 to 15 meters (24 to 48
feet) on honeycomb, rock, and gravel. Koelz (1929) indicated that
spanning probably 0ccurred in November. l |
o Few refereneeS'totepawning menominee in Lake Huron occurred
during the course of the bresent study. Round whitefish were re-
_ported to spawn in the Big Shoal Cove area of the southern Drummond
Is]and shoreline and in two areas of the southeastern shoreline
'(Append1x 3, Figures ]458 145.1, and 145, 2), where spawning occurred
during November over sand and grave1 Menominee spawning- has a]so

bv been reported for the North P01nt region (Append1x 3 Figure 157B)
(Eschenroder 1979). One area was referenced northeast of Gull

Island (Append1x 3, Flgure 156) however no- other data were given

on that-spawn1ng area. Another area, between B]ack R1yer and Sturgeon
Podnt, was’reported.as a menomtnee spawning ground (Appendix 3, Fig-
ures 158A and 159A). Spawning wastsaddvto dccur‘in‘3-meters (10 feet)

of ‘water over gravel in 1ate 0ctober and early November.v;

Saginaw Bay Area. Menominee reportedly have spawned,over rock,

gravel, and rock and gravel mixtures in many areas of Saginaw Bay
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. (Appendix 3, Figures 160 through 170). Physital description of
.béttom types suggested that much mud and silt has recently

coyered some of‘the‘previously'used spawning afeas. Spawniné was
said to occur in from 2 to 9 meters'(S to 30 feet) of ‘water, but
averaged approximately 4 meters (12 feet) of water. One fisherman
_ réported that the round'whitefish populations have been increasing
in recent years,‘again spawning generally occurred during November,
but one.fiéherman repo?ted that eggs begin to develop around the

end of August. .
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PYGMY WHITEFISH

Little is known of the spawning hébits or ]ocations.of the
pygny whitefish, Prosnpium coulteri. In the Great Lakes this
';species resides only in Lake Superidr, with_highest'ponulation
concentrations in‘semiprotected bays such as Keweenaw Bay
(Eschmeyer and Bailey, 1954). Avai]nb]e evidence suggests that .
spawning takes place in November or December and that the eggs of 1
this species are probably scattered bver coarée gravel (Scott. and |
Crossman, '1973). o

.The spawning grounds of the pygmy whitefish are .not known; =
however, the cabthke of yonng fish in relatively shallow water,

23 to 32 meters (78‘tn 108 feet) deep, at Keweenan Bay, Point
Abbaye; and Siskiwit Bay, as well as the‘tendency.of yearling-f{sh
to inhabit shallow waten,kindicates that spawning occurs in_éhal]ow
water (Eschmeyerﬁénd Bailey, 1954). _“ _

No reférences'tn th{s species wene made by any of‘those 1nterf'
viewed during the course of thisvétudy, however, pygmy whitéf%sh

have‘been reported from Munising Bay (Keller, 1979).
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- BURBOT

The burbot,:Lotq lota, has been e very important member of fhe
 deepwater fish community 6f.the Great Lake;, being basically equal
in rank to the lake trout as é predator species until the onset of
the sea lamprey population (Moffett, 1957; Wells;'1972). Very_
little information is available in the literature, however, concern-
-fng'the spawning‘habits of the Great Lakesf berbot (Cehn, 1936), |
and the reports that are avai]ab1e do not éeem to reach any definite

conclusions- (Clemens, 195]).

“The burbot supposedly spawned in deep and shallow water during

March and ear}y April in Leke Erie (Clemens, 1951), and during
mid-February in Lake Superior (Bailey, 1972). Unpublished data
suggests the occurrence of two distinct spawning popu]at1ons for
_burbot in M1chlgan S Keweenaw Peninsula reg1on one which spawns
in the open waters of Lake Super1or, and one wh1ch m1grates up the
Sturgeon River to spawn under the ice, both cases of act1v1ty
occurring inlear]y January‘(Klos, 1978).‘

Dates for burbot spawning for waters outside of tHe Greati‘
Lakes have been reported to be from.mid-danuary to late February
(Hewson, 1955; McCrimmon,‘]QSQ; Lawler, 1963).

- Depths of‘spawnihg;fok the burbot are‘generel1y agreed to be
sha]]bw, from 1 to 3 .meters (1 to 10 feef) (Scott and Crossman,
1973); but deepwater spawning actiVity’hesla]so been‘reported
(Cahn, 1936). - - | |

The burbot is reported to requ1re sand or gravel bottoms
with cond1t1ons of h1gh oxygen saturation for successfu] spawn1ng

(Scott and Crossman, 1973; Volodin, 1968).
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Burbot were referenced by the Great Lakes commercial fishermen
to have spawned in Lake Superior, Lake Michigan, and Lake Huron

(Figufe 9).

Lake Superior. Very little is known of the Lake Superior burbot

spawning habits.  Generally, spaWning occurs from November to early
January, either,fn rivers (under the icej,:or in the shallower
watérs of ‘the lake (Bailey, 1972). | o

- There were no burbot spawning'areas reported from.the Isle
Royale region or the southern Lake Superior coastline from Saxon
Harbor to Redridge. Burbbt‘hdve been réported in the Apostle
Islands regidn of the Wisconsin wéters, but no spéwn{ng behavior
was nbted (Drygr,'i966).

Burbot spawning aétivity has been noted fof thfee areas of
the Keweenaw Pehinsu]a.- Burbof spawning‘has béehvreported from
the Sturgeon River, which emppiesfinto.ChasseT] Bay on Portage
iLake (of the Portage Lake‘Canaiiconnecting waters)Ain November
(unmapped). Thélbottom at thiéllocatfon was'reported'to be mud,
»saﬁd, and'gfave1.‘ Klos (]978)ihas also réported this area for
burbot spawn{ng, but noted thaf theApéak'spawning kun is in late
" December and early Jdnuaky undéf thevice.

| Burbbt spawning‘has.a1so beeﬁ reported off the Squth_Portage
‘Entry in November (Appéndix 3,'Fjgure 21B), from‘the middle of |
Keweenaw Bay iﬁ 108 tQ.]44‘meters-(360 to 480 feet) of water
-and the deep waterfafeas from Traverse'Point:to Big Bay during
April or May (unmapbed). |
| No- burbot spaWninQ areés were reported for the area from

Big Bay Point to the St. Mary's River,.where burbot spawning may

1
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occur-in the rapids area.

Lake Michigan. Burbot spawning in Lake Michigan is not well under-

| stood, but has been reported to occur in shallow waters during
February and March oVer a rock bottom. '

Burbot spawn1ng has not been spec1f1ca]]y noted for the reglonb
of Point Detour to Ba1ley s Harbor (Northern Bay de Noc areas),
.'however, burbot have been reported to spawn wherever lake trout and
whitefieh spawn, but no specific spaWning requirements for the
burbot were noted by this source. | 4 |

The Mani tou Paymen Shoal (Append1x 3, Figure. 758) and Simmon's
Reef (Appendix 3, F1gure 74A) are reported to: show burbot spawning
act1v1ty dur1ng February and March in 1 to 10 meters (6 to 36 feet)
of water over rock

No locations haveybeen reported“foriburbot spawnihg from the
Mackinac Straits section of Lake Michigan;

The last reported‘borbotvspawnihgtlocation for Lake Michigan
was‘in the Ludingtoo area,_off the Consumers Power Pumped Storage

Project, during winter,‘under‘the jce (Listoh; 1978).

Lake Huron. Burbot spawning does not:appear to be very prevalent
in Lake Huron accordtng to reports from the commercial fishermen.
Spawoing generally oecorred durfng.February in shallow waters.

- Data concerning bottom.charaoteristicsrwere not available. One
burbot spawning area'Was reported from Scammon Cove near Johnswood
on Drummond fs]and Spawn1ng reported]y occiurs in this area -

" during March (Appendix 3, F1gure 145.1).

A11 reported Lake Huron burbot spawning activity is 1nc1uded )



within the boundries of S'agi'naw Bay, and has not occurred with any .

great significénce since ﬁhe 1940's. Burbot are still reported to
sp;bn occasionally in the area from Point Au Gres to Saganing'Bar
(Appendix 3, Figures 164A and 165C), from Tawas Bay south to Point
Lookout (Appendix 3, Figures-162A and 163C), and along the shoreline.
from Sand Point to_F1at Réck Pdiht_(Appendix 3, Figure 169A and
170). | oL

St. Clair River. One larval fish sfudy conducted.ih the St. Clair
River shows the pfesenée,of burbot larva in the river:which ihf
' dicqtés fhat.spawhing might‘oéCUr'(Wapora, 1978), but no burbot
. spawning sites were defined durihg this étudy;for'the St. Clair

- River.

- Lake Erie. Burbot in Lake,Erie are reported to spéwn during the
last week,of.March éhd-the first week of April in either shallow
or deep water‘(Cleméﬁs, 1951). No data is avaf}ab]e concerning

any recent burbot spawning in Lake Erie.
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YELLOW PERCH

The ye]lbw perch, Perca flavescens (Mitchill), spawa in the spring,
generally from mid-April to early MayA(Scott and Crossman, 1973).
‘Smith (1969) reported that yellow perch spawn over sand bars or sub-
merged vegetatidn'in the spring when the wafer temperature rangeg
between 4 to 10°C. Brazo et al (1975) reported yellow perch spawnihg
._in the shallow ]ittdral waters of Lake Michigan, near'Ludingtdn; fb'
have taken place from mid-May thrbugh the end of June ih 1972.
Spawning_deptﬁs qu the yellow perch range from near shore fo
over 15 meters (50 feet). The most commonly used spawning‘substrate
in fhe_Great Lakés water has.been rock, sand; and sand and rbck bottom.
Available infprmatioﬁ indicates that the most”concehfrated perch |

spawning activities occurred in Saginaw Bay -(Figure 10).

"Lake Superidr. Material relating toﬂye11qw-per¢h spawning in Lake

Superibr is sparge, af best. TWo areas in fhe'Keweenaw Bay where

:yéTiow perch spaWn in Jﬁne are near Baraga in L'Anse Bay'and in

‘ }Peqhéming»Bay V(Appendii.3,'ngure Z]B). In Whitefish Bay, yellow
.perch spawn ovér "grass" and roék‘areas in 3 to 4 meters (10 to 14

-‘feet) of water during the_spfihg and éar]y_summer (Appendix 3, Figure

35A).

St. Mary's Rivek. Ye]lowlperch'were»reporteg td‘épawn'around the.
‘Ashman Is1and‘région of.Pbtaganhigsing Bay;_ Spawning was noted to
have taken place in,approx{mate1y 1 meter (3 to 4 feet) of water
during late April aﬁabear]y May'(AbpendiX<3, Figure 49). Thjé;
fjndividual.aléo noted that peréhbfishing fs getting worse by-the
day andfattributes this decTine to an 6Vefabundance of suckers.
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ESChenroder (1979) has also reported that>the Tower St. Mary's
River system, south of Munuscong Bay is an important yellow perch
habitat. It has alsovbeen.reported that yél]ow perch definately
spawnhin the near shore areas‘of Mark's and Leigh Bays of the
Canadian St. Maryfs River near Sau]t Stea Marie (Dames and Moore ,

1978).

- Lake M1ch1gan he1]s (1977) indicated that ye11ow perch had been an
1mportant commercial spec1es since. 1880 in. Lake M1ch1gan Much of
lrbthe past commerc1a1 output of ye]low perch had come from Green Bay,
"however, the current study has turned up few spawnlng areas 1n |
M1ch1gan waters of Green Bay. Spawn1ng.reported1y occurred in
Green-Bay over-rock“in>aporoximate1y 1.5 meters (5 feet) of water
uduring the period ot mid;May to ear]y‘dune'(Appendix 3; Figures 50,
5tEQ and 53).‘ In a sand and rock area'oft ArthurvBay,‘ye1Tow perch
spawn during the m0nth of Mayv(Appendix’B Figure 51B),, Water depth
on these spawnIng grounds average Z meters (6 feet) the ratio of -
fema1es to males was reported as, 2:1 by one. commerc1a1 f1sherman
On the east s1de of L1tt1e Bay de Noc, in about 4 meters (12 feet)

of water, ye]]ow perch begin a spawnlng-run the fjrst part of May
(Apoendix 3, Fioures 57 and 58).: This area extends. into Big Bay‘de
~Noc along shore]inehareas of sand, graVe1 and rock to near Va]entine
on the east shore ofiBtg Bay de Noo (Appendix 3,iFigures 57, 58, 63B,
and 64A) On both sides:of‘ﬁoint Epoufette yei]ow perch spawn in mid-
,May over mud and weed bottom Further.eaSt in shallow water with "
' sand and gravel bottom, yel]ow perch spawn in mid-May through June,
this ‘area extends from near waugashance Point to Good Hart (Appendi x

3, Figures 748; 788, and 79).



Gray's -Reef ’east of Hog ‘Islan.d was reported as a 'yeHow percih ‘ ) .

“spawning ground} The reef is 19 kilometers ]ong by 6-kilometers wide |
(12 hy 4 mi1es); depths range from less than 2 meters to over 10
meters (6 to 33 feet) and bottom compos1t1on is genera]]y rock (Ap-

pend1x 3, F1gures 80 and 81C) On-Beaver Island in St. James Harbor

_ye]]ow perch spawn over rock and'gravel and were reported spawning
in mid-June (Appendix 3, Figure 83A and 83C), and was reportedly an

excellent area at one ttme'(KeTier,'1979) Keller also reported |

that the Garden Island shore11ne used to be a good perch spawn1ng .
“area (Appendlx 3, F1gure 82C).

. Four spawnlng areas for yel]ow perch were 1nd1cated in.Grand
Traverse Bay (Appendlx 3 F1gures 94, 968, 97A and B, and 99) AT

--of these areas were 1nd1cated to have rock and grave] bottom and

spawn1ng was reported to have taken place 1n the shal]ows ‘ke]]er .
(1979) has reported “two perch spawn1ng areas for the. Grand Traverse
' _Bay region. Spawn1ng was noted to have occurred over rock 1n 2 to
5 meters (8 to 15 feet) of water (Append1x 3 ‘F1gures 89 and 93).
Additional shallow, rock ‘and gravel areas, were reported from the
west shore of the Lee]anau Pen1nsu1a south to near Emptre (Append1x
3, F1gures 105, 108A 110, and 112) Spawn1ng dates for the above
mentioned areas were reported as m1d May to mid-June.

Near the mouth of the P]atte River 1s a yel]ow perch spawning
v'reef over rock bottom, reported as "once a tremendous spawn1ng
ground“ (Append1x 3 F1gure 113) The Frankfort breakwater area was
a1so reported ‘as a yel]ow perch spawn1ng area; however, no dates or

\ depths were . g1ven for e1ther of these areas (Append1x 3, Figure 113)

‘Spawnjng grounds over stone, qrave], and rock were reported from
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'Manwstee td south of Lud1ngton (Appendix 3, Figures 115 through 118).
Spawn1ng depths for these area were general]y less than 15 meters
. (50 feet). L1ston (1978) reported perch spawning from mid-May to
fhe first week in June, near Ludington's pumped storage reservoir;
the spawn1ng areas were reported as rock bottom in 9 meters (30 feet)
of water, a]though no spec1f1c sites were 1nd1cated (Appendix 3, F1gure
17). |
The shoreline area fromvsfony Laké south to South Haven was re-
ported’as a yejlow perch spawning area'(Appendix 3;_Figures 119,V120,
121, 124,126, and 129). The area is primarily sand with some iso-.
v]atgd/rock and‘grével areas. GenEra1-spawning dafes;were reported
fr@m hid-May»through'mid-dune_for»this area. Wells (1967) reported'
‘spawhihé to takelp1aC¢'over rocky'botfpm in 1ess_tﬁan 15 meters (50
feet) of‘Water hear Granﬁ Haven, Michigan. Spawqihg depths were
generally reported as iess tﬁén ]8-meters (60‘feet) 6fjwater; |
PossibTe»éxténsive»spawning’grduhds weré kéported‘south of
_Saugatuck for the ye]]ow perch with. var1at1ons 1n spawn1ng times
for 1972 and 1973 (G L. F1sh Lab Report) A tr1angu1ar shaped .area
south of Saugatuck was 1nd1cated by a.number‘of fishermen as a Eock
reef extending froh shore tQ dépths of 27‘metef$ (Qb feet) 6f water
and utilized by the yé]]ow perch forfspaWning (Appendix 3, Figure 126).
Shofeline areas'frqm South Haven to the iﬁdiana,State-border.
- over sandAandnoccasfona11yurock wer§ indicéfed:as ye]]ow perch spawhing
‘gfbunds (AppehdixABI ngures 131l throth 134A -and C). Spawning times
in this area were genera]ly reported as ear]y May and occas1ona11y :

late April.
" Lake Huron. 0'Gorman (1975) reporfed that yellow perch do not spawn
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"before early summer in Northern Lak‘e Huron. In the Hammond Bay area,l | ‘
yellow perch are reported to begin spawning in early June, although |
no specific locations are.piven (0' Gorman, 1978).‘ |

During thts study, spawning locatiOns’along Michigan's Upper
Peninsula- Lake Huron shoreline were reported general]y as mud and weed
(Appendxx 3, F1gures 1388 1390 -and 140) . Other information indicated
that ye1low perch a]so spawn over rock in approx1mate1y 1 meter (3 to |
4 feet) of water (Append1x 3 F1gure 145.7). The Maxton Bay' area of
Drummond Island was reported by Carlson (1979) to be a. spawning area
for Jumbo yellow perch. Spawn1ng in this areavoccurredldur1ng the
sprino over sand and'rock‘(unmapped). Spawnihg;timesifOr’these areas
were'indicated as.late.Apri]; depending on Water temperature.

In Squaw Bay and on-area off Harrisvi11e<State~Park ‘yeilow perch

were reported spawning over sand bottom, water depth in the spawn1ng

area range from ]ess than 1 meter to 6 meters (1 to 20 feet) of water
-—-and spawn1ng occurs dur1ng April and ear]y May (Append1x 3, F1gures
157 andu159A)- Other known ye11ow perch spawn1ng areas in the
v1c1n1ty of A]pena, M1chlgan were reported by Eschenroder (1979)
(Appendix 3, Figures 1578 and 1576) . | :

In the Saginaw Bay area numerous spawn1ng areas were 1nd1cated

. (Appendix 3, F1gures 164B through 170) Genera]ly, spawn1ng

~areas in Sag1naw Bay were reported as shal]ow and over a- sand

bottom Spawnlng t1mes throughout Saginaw Bay were reported as Apr11
and May. Hile and Jobes (1941) reported ye]]ow perch spawning grounds

in Sag1naw Bay as the- most product1ve in the M1ch1gan waters of the

Great Lakes. Spawn1ng season collect1on of yel]ow perch in Sag1naw

Bay is rep'orted for -the years 1943 through_ 1955 by E1 Zarka ‘(1959)._ _ L .
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Other fishermen indicated that perch spawn in the fdvers of Saginaw
Bay, including the Grey and Riflé Rivers, The Black River was reported
to have been a good perch-spawnfng area years ago. Tawas Bay was
also indicated as a perch spawning area in 1970 where spawning occurred
over clay and mud (Appendix 3, Figure 162B) (Eschenrodér, 1979).

From near Hurdn City éouth‘to near Lakeport, perch were reported
to spawn in near shore waters in the spring (AppendiX'S, Figures 172
thrdugh 174A and 177 thfough 179). Two areas near Port Sdni]ac wére
reported to exhibit yel]ow nerch spawning activity during 1ate'Méy
to ear]y June, where spawning occurred over sand and gravel from the

shoreline out to a 6 meter depth'(18.feet). (Append1x 3, F1gure 177C)

Lake St. Clair. Yellow perch were réported:spawning in two locations

(Appendix 3, Figures 186A and 187). Spawning runs were reported to
_begin in Apr11 over sand grave1, and marshy bottoms. In the Detroit_
River, yel]ow perch spawn over sand and gravel, and mud and gravel .
(Appendix 3, Figures 1988 qnd 198C). Early to mid-April-is reported
as the spawning seaion; and, in one casé; southeast of Celeron Island
in 3 to 5 meters. {10 to 15 feef) of waﬁer, yellow perch were rdported

to spawn during early fall (Appendix 3, Figure 199A).

Lake Erie.’ Spawning df yellow pénch.in Lake Erie was reported as
generally occurring‘during the early‘parf of May as the‘water tem-
perature reaches 7 to 10°C (Van Meter, 1960). Fishermen in ﬁhe
'Lake Erie area-repdrféd a number of ye1low perch-spawning locations,
dovér d'variety of bottom tynes (Appendix 3, Figures 201A, 202,‘203A,
and'203C)..‘Snawning times were repdnted as being April to Méy with

three exceptions: 6.5 kilométers (4 miles) south of La Plaisance -
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- Creek, south to Turtle Island; near Muddy Creek; and southeast of ’
Brest Bay, where spawning Was reported to begin in mid-March (Ap-

pendix 3, Figure 202).




SMELT

The smelt, Osmerus mordaxr (Mitchill), was introduced into

Crystal Léke Michigan, on 6 April 1912, with a plant of 16,400,000
_eggs (Van QOosten, 1937), and by 1918 the first specimen was taken

in Lake Michigan near Frankfort, Michigan (Commercial Fish Material,
1929-1955). By 1936, the smelt had reached the Keweenaw Bay region
of Lake Superior, presumably through the St. Mary's River system.
(Van Oosfén, ]937b), and had become established in all of the Great
Lakes (Commercial Fish Material, 1929 through 1955). Since smelt

are widely distributed throughout the Great Lakes, it is interesting
to note that very few precise spawning locations were reported
(Figure 11). .

The smelt is known to be an anandromous fish, entering small
streams to spawn soon after the ice is out, generally in late March
or early April (Scott and Crossman, 1973). The smelt spawning season
may begin as early as 17 March, depending basically on the locality
and the temperature, and continue until mid-May (Commercial Fish
Material, 1929 through 1955). Spawning is reported to start when
temperatures reach 8.9°C (Scott and Crossman, 1973). The smelt have
also been reported to spawn first in the southern most areas and pro-
ceed, with the temperature, to the most northern areas (Commercial
Fish Material, 1929 through 1955). Smelt have also been known to
spawn over sand or gravel shoals in the major lakes, especially if
there is a current or wave action (Commercial Fish Material, 1929
thréugh'19§5). Smelt have been shown to be extremely sensitiﬁe to

light (Creaser, 1925) and have been reported to spawn at night in the
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streams and move (drift) back to the lake before day light (Com-

mercial Fish Material, 1929 through 1955; Scoff and Crossman, 1973).

Lake Superior. Smelt have been reported to spawn in the Apostle

-Island region of Lake Superior from mid-April to early May (Bailey,
1964) and in all of the small streams with a sand bottom in Keweenaw
Bay where spawning occurs approximately 1 kilometer (less than 1 mile)
inland from the bay. Smelt spawning has also been reported for many
of the small rivers and streams for various counties in Michigan's
Upper Peninsula, the runs beginning in late April and continuing into
early May ("Sme]t", 1951). The Cérp River and Three Mile River along
the south side of Lake Superior are also said to cohtain sme]t spawn-
ing runs at their mouths over gravel (Appendix 3, Figure 33). The
east side of Little Lake Harbor is reported as a site of spawning,
where activity occurs over cobble, rock and gravel (Appendix 3,
Figure 32). It is known that lake populations of smelt make spawning
runs into the lower St. Mary's River"System (Eschenroder, 1979);
however, only one spawning 1ocation~Was identified for this region

(Appendix 3, Figure 49).

Lake Michigan. An interesting smelt spawning area hag been reported
from the Michigan waters of Gyeen Bay near Menominee, where smelt
werevreported to spawn in approximately 20 meters (60 to 65 feet)

of water during the spring (Appendix 3, Figure 50). Smelt were also
reported to spawn along the beaches and in many streams tributary

to Green Bay. Available records concerning smelt spawning runs in
the Big Bay de Noc area show that spawning has occurred from mid-

April to early May in many of the smelt streams as well as along
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the shores of Green Bay and Big Bay de Noc ("Smelt", 1951). In- .
'formafion gathered during this study also showed that smelt spawn in
most of the small rivers of this area; however, the runs were noted
to be from later April to 1 May.

Only one smelt spawning location was noted for the Beaver Is-
land area where spawning reportedly occurred over rock, sand, and
mud during April and May (Appendix 3, Figure 80).

- Smelt are reported to spawn in streams along the Northeastern
Lake Michigan shoreline from April to early May (“Smelt", 1951),
with some actiVity Having been reported along the shoreline over
gravel near Ludington, Michigan (Liston and Tack, 1975).

Smelt spawning appears to have occurred mostly‘along the
beaches of Southeastern Lake Michigan, with activity having been
reported along sandy beaches in 1 meter (2 to 3 feet) of water at ' .
night immediately after the ice has left the shoreline (Appendix 3,

Figures 120 and 1218).

Lake Huron. No precise smelt spawning locations were reported for
Northern Lake Huron. 0'Gorman (1976), however, réhorts that smelt
fry are abundant in these waters and that the littoral area:from
the Les Cheneaux Islands to St. Martin Bay is possibly a major
nursery ground for smelt. Other data available for the northwestern
shore of Lake Huron reported that spawning occurred in many of the
smaller streams from mid-April to early May ("Smelt", 1951).
A1l of the reports for smelt spawning within Saginaw Bay were
from the érea of Wigwam Bay and Point Au Gres (Appendix 3, Figures
164A and B and 165C) where spawning occurred in shallow water over ) ‘

mud and stone during the spring (just after ice-out). 0'Gorman
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(1975) has a]so.reported the Point Au Gres region as an area where
smelt fry are abundant but notes that these fry may be migrating from
the inner portions of the bay. |

There were no specific smelt spawning sites located forfthe
southwesiern Shore of Lake Huron. O0'Gorman (1975 and 1976) has
reported the presence of sma]].numbers of smelt fry in these waters,
and one other source noted that there used to be "lots" of smelt

on the beaches during spring.

Detroit River. The only smelt spawnfng activity reported for the

Detroit River occurred at night around Sugar I$1and (Appendix 3,
Figure 198C) during midbto late April over rock and sand from shore

to 2 meters (0 to 5 feet) of water.

Lake Erie. The Michgién waters of Lake Erie have been reported to
contain few smélt spawning locations, and most of Lake Erie smelt
spawning occurs in Ohio and Canadian waters. A few smelt have bgen
reported to spawn in the Raisin River and Stony Creek during April

over sand and rocks.
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ALEWIFE

The afewife, Alosa pseudoharengus (Nilsoﬁ), was first reported
for the State of Michigan from the Lake Huron waters in 1935 (Van
Oosten, 1935). Competition by the a1ewifevhas since helped to reduce
the numbers of more valﬁab]e commercial species (Smith, 1968a; Wells
and McClain, 1972).

Spawning of the alewife is'reported fo start in the late spring
when these fish begin a migration into rivers, streams and shallow -
waters of the Great Lakes (Smith, ]968b). Active spawning behavior
has been. reported to begin in late June or early July-and continue
into-August (Joeris and Karvelis, 1962; Administrafive Recdrds,
1966-1968; Smith, 1968b). Eggs are not ke]eased, however, until the
water temperatures reach 14 to 22°C (Administrative Records, 1966-
1968). Spawning has been known to occur over various bottom types
consisting of mud, sand, rock, boulders, and organic debris; in waters
of 1 to 12 meters (2 to 39 feet) déep (Joeris and Karvelis, 1962).
Alewife spawning activity has been reported to exhibit a diurnal
periodiciiy, with the greatest activity occurring at night, peaking
after midnight, and ending by early morning (AdmiﬁistratiVe Reports,

1966-1968).

Lake Michigan. Alewives have been reported to spawn in the north-

western parts of Lake Michigan from late spring to late July in 2 to

6 meters (6 to 20 feet) of water over sand and rock (Appendix 3,

Y

Figures 51B and 57). Alewife spawning has also been noted for

Northeastern Lake Michigan, occurring anywhere along the shoreline
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in 4 to 9 meters (15 to 30 feet) of water, wherever there is sand
(ngure 12).

Reports of alewife spawning from Central and Southeastern
Michigan indicated that spawning occurs earlier in the season, from
April to late May, possibly due to temperature dependence. These
areas have not been mapped due to the genera1itiés of the information,
- most sources concurring that alewife spawning took place anywhere
along the shofe]ine over sand, rock and gravel in waters 1 to 9
'metersb(Z to 30 feet) deep. Wells {1973 and 1974) also supports
this general consensus, reporting that "the entire nearshore aréa
from New Buffalo to Frankfort obviously is used by alewives as a
nursery ground". One area that was mapped was located off Muskegon

Lake (Appendix 3, Figure 121A).

Lake Huron. There were very few reports by thé commercial fishermen
of alewife spawning in the Michigan waters of Lake Huron, and all
sources indicated that the alewife were disappearing or that there
have been no specific alewife spawning locations mapped for Lake
Huron. 0'Gorman (1975 and 1976) has indicated that'alewife spawning
for Northern Léke Huron occurs in early July, and that spawning for
inner Saginaw Bay probably starts a few weeks earlier. 0'Gorman
(1975 and 1976) also reports that the alewife is the dominant species
of fry collected during mid-June and July, which suggests that
spawning does occur in these areas. The collection of alewife fry
in Southern Lake Huron again indicates the presence of an adult

spawning stock in that area (0'Gorman, 1976),
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Lake Erie. There was only one report of alewife spawning for Lake
Erie. This area is located at the mouth of the River Raisin and an

early spfing spawning date was indicated (Appendix 3, Figure 202A).
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s S WALLEYE, SAUGER, and BLUE PIKE

The walleye, Stizostedion‘vitreum i treum (Mitchei]), H;s
been répdrted to spawh in the early spring just after the f%e
breaks up (Smith, 1969; Jovanovic, 1970) when the water tempera-
ture reaches 6.7 to 8.9°C<(Spottband Crossman, 1973). Peak spawn-
ing actiVity has beén reported to occur in mid-April (Wolfert et
‘al., 1975). Walleye haye been noted to spawn in rivers and creeks
with gravel, rubblé, and rock bottoms, after they undertake an up-.
stream migration. The shorelines of lakes and shallow offshore
reef areas have also been reported as spitab]e walleye spawning
grounds. Both of the latter habitats again éonsisfed of rock,
rubble or gravel bottoms (Regier et al., 1969; Jovanovic, 1970).

Males reportedly predominate the earliest portion of the spawning

run (Hile, 1954; Jovanovic, 1970;‘Scott and Crossman; 1973).

The wa]léye_does not spawn indiscriminately, but has been
reported to return to a specific spawning site (Crowe et al.,
1963; Smith, 1969). The Great Lakes probably contain discrete
spawning stacks which generally remainyspatial]y isolated, even
during %he non—spawﬁing seasoﬁ (Crowe et al., 1963; Regier et al.,
1969; Smith, 1969), but mixing of various spawning stocks may
bccur in more confined waters such as Green Bay (Crowe et al.,
1963) (Figure 13).

The éauger, Stizostedion canadense (Smith), is reported to
share the same basic spawning habitats and conditions as the

.

walleye; -however, -spawning probably occurs over a two week period

in the spring just after that of the walleye (Scott and Crossman, : .
1973).
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A1l of the repdrfed instances of spawning sites of blue pike, .
Stizostedeon vitreum glaucum Hubbs, were referenced by Lake Erie
commercial fishermen. The general spawniﬁg conditions and areas
reported were again very much the same as those reported for the

walleye, but blue pike spawning probably occurs later in the spring.

St. Marys. River. Eschenroder (1979), has reported the lower St.
Marys River system to be one of thé most important fisheries
habitats in Michigan's waters of northern Lake Huron, and that
walleye are likely to spawn in this region. Due to the closing of
the St. Marys River ﬁ'shery years ago, virtually no commercial
fishermen are left in this region, and only one walleye Spawning'
area could be identified. It was noted that a walleye spawning

migration occurs in the Potagannissing River of Drummond Island ‘

(Appendix 3, Figure 49). Scott's Bay on Drummond Island has also
been indicated as a walleye spawning area by the local cohservation‘
officer, This indiv‘idua'l indicated that there is a congregation

of walleye in the west end of Munuscong Bay after a migration from
Lake Huron; and reported the occurrence of a peculiar fall run of
walleye from the Nor‘th Channel of the St. Mary's River and the
Georgian Bay, towards the main shipping channel, but could not

identify the final destination of these fish.

Lake Michigan. Reports of walleye spawning in Lake Michigan are

primarily confined to the Big Bay de Noc region of Northern Lake
Michigan. Spawning generally occurred during April in shallow
waters along shoreline with sand and rock bottoms.

Walleye were reported to spawn, as were the sauger, near Val- ‘ ‘
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entine on East Bay de Noc, with walleye also spawning along the
shoreline in 1 meterb(3 to 4 feet) of water around the rest of

the bay (Appendix 3, Figure 64A). The other reported walleye
spawning areas for this region, where spawning took place in water
less than 9 meters {30 feet) deep over rock and sand during April,
were a 13 kilometer (8 mile) stretch southwest of Chippewa Point
(Appendix 3, Figures 57 and 58) off the mouth of the Fisherdam
River, and two locations in Ogantz Bay (Appendix 3, Figures 63A
and B).

Only a few areas‘outside of Big Bay de Noc were noted for
walleye épawning activity. The Cedar and Menohinee Rivers of
Northern Lake Michigan were reported to show walleye spawning
activity during'May and June over gravel. In Southern Lake Michigan,
walleye wére said to spawn west of the Portage Lake Channel in
12 to 18 meters (39 to 60 feet) of water (Appendix 3, Figure 115),
about 6 kilometers (3 to 4 miles) north of South Haven in shallow
waters (Appendix 3, Figure 129A and B); and from the end of April
to early June off St. Joseph in 2 to 6 metefs (7 to 20 feet) of
water over gravel (Appendix 3, Figure 132A)f At this last location,
the female walleye was reported to be larger than the male, and

spawning occurred closer to shore if the lake currents were strong.

Lake Huron. Virtually all repprts of walleye spawning for Lake Huron
weré from Saginaw Bay; Most of the spawning grounds were reported

to be from 2 to 7 meters (7 to 22 feet) (Commercial Fish Material,
1926—1946} Commercial Spawn, 1936 and 1939), with a depth of 2 meters
(5 to 6 feet) probably being the average (Metzelaar, 1929). The

bottom characteristics reported varied from mud and clay to hard sand
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and fine gravel (Metzelaar, 1929), with most spawning reported to .
occur for approximately four weeks after ice-out (April). Metzelaar

(1929) did note that the males arrived on the spawning grounds first,

followed by the largest females, but one source stated that it was

"hard to find a male walleye in the 1900's".

A1l of the shoreline and most of the shallow areas of Saginaw
Bay have been reported to contain walleye spawning grounds (Appendix
3, Figures 163 through 169).

No sources referenced the Saginaw River as a wal]eye spawning
area; however, Schneider and Crowe (1977) have reported that the
Saginaw River was once an important walleye spawﬁing area and that
offshore reefs héd to sustain the entire walleye spawning stock due

to environmental thanges within the river. Other reasons, from

"chemical problems" to the c]osfng of the hatchery in the 1930's,
have been mentioned by the commercial fishermen to have caused the
decline of the walleyein Saginaw Bay., and one commercial fisherman
actually began raising and planting his own fry in 1923. Walleye
production was noted to be poor (11,00 pounds) as late as 1968
from the Bay region (Subject Files, 1968-1969).  Very few walleye
spawning areas have been reported for southern Lake Huron (Appendix
3, Figure 177C).

Sauger were reported to spawn during the spring in the early
1920's and during the summérs of 1934 and 1935 from Point Au Gres

to Point Lookout (Appendix 3, Figure 164A).

Lake St. Cl&ir and St. Clair River. The primary spawning grounds

for walleye in Lake St. Clair were reported to be on the Ontario

side of the lake (Subject Files, 1968-1969), with the Thames River
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in Ontario having been reported as the main Lake St. Clair walleye
spawning region (Regier et al., 1969; Haas, 1978).

The only reported wajleye spawning area for the St. Clair :
River was from the junction of the north and‘south canals north
for approximately 5 kilometers (3 miles); it is not known if
spawning still occurs in this stretch of the‘river (Appendix 3,
Figure 185). It should be noted, however, that the St. Clair
River was probably a very important walleye spawning area at one
time. Downing (1905) reported that 17,500,000 eggs were taken
from the St. Clair River near Robert's Landing, and indicated that
the St. Clair River water was much c]earer”thah that,qf_Saginaw,Bay;
Individuals contacted during this study, indicated the presence
of walleye migration through the St. Clair River, but did not
report any spaWning areas. _Texas InstrumentS'Ecblogical Services
(1975) has also stated that, even though several walleye larvae
were collected during a larval fish survey, there is only limited
evidence to indicate that walleye spawn in the study area (St. Clair

River near Detroit Edison Company, St. Clair Power Plant).

Detroit River. Walleye spawning in the Détroit River has been

said to occur from Mafch fo May, over rock and gravel, in 2 to 6
meters (6 to 20 feet) of water (Appendix 3, Figurés 197 through 200).
Only one occufrence of sauger spawning was reported for the
Detroit River, where Spawning‘0¢curred in the Hidden Lake Bay, east

of fhe Livingstone Chahne] in 4 mefers (]4 to 15 feet) of water

during laté March and early April (Appendik 3, Figure 198C).

Lake Erie. The walleye has been reported to have always been an



important commertial‘speciés in Lake Erie'(Hartman, 1972), ohe that
had ‘supported a commercial fishery for 140 yeafs (Regier et al.,
1969). The decline of the walleye in Lake Erie during the 1950's
has been attfibuted to overfishing and a degradation of the environ-
ment (Hartman, 1972). By.1968, only 842,000 pounds of walleye were
taken from Lake Erie (Subject Files 1968-1969). |

The walleyes of Lake Erie have been composed of a number of
separate spawningistocks, those of Western Lake Erie baéica]]y
being segregated from the walleye pgpulation of Eastern Lake Erie
(Regier et al., 1969). Spawning repofted]y occurs.over a hard,
clean bottom, rocky reefs, hard pan, or clean sand at the edge
of weed beds (Regier et al., 1969) during'the second or third
week in April whén the water temperature reaches 7.2°C (Parsons,.
1972). Walleye spawning in Lake Erie has been reported to occur
in April, over hard c]ay'br rock and'c]ay, in less than 5 meters
(18 feet) of water (Appendix 3, Figures 20i through 203).

Many walleye spawning areas have also been reported for the
Ohio waters of WesternlLaké Erie near Kelly Islands, Bass Islands,
‘Checker Island group, and the Maumee River (Wolfert et al., 1975);
and many of the commercial fishermen feel that most of the wa]]eye
production fn Lake Erie is from these areas.

The sauger has been reported to spawn ﬂuring'Apri1 in shallow
waters over hard clay and roék (Appendix 3, Figures 202A and C).
" The Bass and Sister Islands in Ohio have also been rated as areas
with a hign incidence of sauger spawning. The sauger wés also
reported to have "disappeared entirely in 1965" but supposedly,

is increasing in numbers, along with the walleye, since the elimi-




nation of conmercié] exploitation and pollution sources.

The blue pike was reported to still be spawning off Point Aux
Peaux (Appendix 3, Figure 201C) in late June when the water tem-
perature isvapproximately 13°C. Most of the reports of blue pike
spawning, however, were from Ohio waters where spawnfng report-
edly occurfed after the walleye, in April and May, over a gravel

or hard bottom in 5 to 24 meters (18 to 80 feet) of water.
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SUCKERS

The group of fishes commonly referred to as the suckers
includes ten genera of the fami]y Catostomidae.' The spawning
'v characteristics are very similar among all species as they spawn
in early spring, usually after the ice breaks up ar before the
water starts to warm. Four species of this family, the white
sucker, Catostomus commersoni (Lacepede); longnose surker, Catostomus
catostomus (Forster); qui)lbafk carpsucker, Carpiodes cyprinus
(Lesueur); and bigmouth buffalo, Ictiobus cyprinellus (Valenciennes),
have been found to be capdb]e of spawning within the coastal
waters of the Great Lakes. |

White suckers and bigmouth buffalo are referenced in the
literature‘as spawning from mid-May to early June when tempera-
tures reach 10 to 15°C (Scott and Crossman, 1973). Longnose suckers_
and quillback carpsuckers spawn eaf]ier in the spring, from April to
May, when temperatures exceed 5°C (Scott and Crossman, 1973).
Many small ggg§ are broadcast over the bottom during spawning, with
the number deposited by white suckers ranging from 30,000 to '
140,000 (Smith, 1969). Suckers in the Great Lakes were generally
reported to spawn in sha]iow waters.having a sand or gravel - -
bottom (Figure 14).

Baily (1969) stated that suckers are commonly referred to as
"mullet" by the Great Lakes commercial fishermen. This term,
however, was used by only one fisherman interviewed during this

survey, and few made any distinction between the various species

they observed.
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Lake Superior. There was_very'1itt1e available informatioﬁ con-

cerning the spawning characteristics of suckers in Lake Superior.
Bailey (1969) reported white suckers to be fn great abudance in
these waters. Largé numbers of white suckerc were also found in
the St. Marys River (Westerman and Van Oosten, 1937). Unfortc-

" natley, these authors made no feference as to- the exact Tocations
of this spawning or to the-spawning characteristics of these fish.
The Potagannissing River of Drummond Island has been noted as
exhibiting sucker spawning activity (Appendix 3, Figure 49) and
Eschenroder (1979), has stated that the lower St. Marys River

system is an important sucker habitat.

Lake Michigan. The stretch of shoreline extending from the mouth

of the Cut River southeast to Brevort River waS reported to be
a Spawning érea for suckers in the northernmost waters of Lake
Michigah.(Appendix 3, Figuces 74A, 75A and B). Spawning occurred
here from late June to ear]j July in water haviﬁg a depth of
approximately 1.5 meters (4 to 5 feec). The bottom in this area
was reportedly composed of sand and rock. -White suckers have also
“been reported to spawn in Springers Creek, a tributary to Green
Bay, as well as other streams in‘this genera1 area, around mid-
May, | | |
The shallow water areas to the north and south of Waugoshance

Point, inclusive of Sturgeon Bay, and extending south to Good Hart
were reported to be well-utilized sucker spawning grounds (Appen-
dix 3, Figures 78 through 80). The bottom substrate in the region
surrounding Waugoshance Island and Waugoshance Point was reportedly

composed of rock and silt while that extendihg from Waugoshance
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Point to Cross Village was primarily composed of sand and gravel.
One source, however, stated that boulders composed the major bottom
- type along the northern édge of Waugoshance Point. Spawning was
reported in these areas from May to mid-June at depths of 12 meters
(40 feet) or less.

Spawning by suckers was reported td occur 8 kilometers (5
miles) south of Ludington in a circular region having an approxi-
mate 1.6 kilometer (1 mile) radius. This area was specifically
located offshore from the southwest corner of the,Ludington Pumped
Storage Reservoir (Appendix 3, Figure 117C). Spawning occurred in
water ranging from near shore to 30 meters (0 té 100 feet) deep
over abottom composed of hard clay . and rock. No dates were given
for the occurrenéevOf this activity.

One commercial fisherman réferenced the exjstence of a small,
sucker spawning ground offshore from St. Joseph (Appendix 3, Figure
1328) ih shallow water having a sand bottom. Females wefe noted
to occupy the spawning grounds ffrst wfth males arriving 4 days
after the females. |

Even though little data concerning sucker spawning in Lake
Michigan is available from the commercial fishermen, it should
be noted that suckers uti]ize most streams tributary to Lake Mich-

igan for spawning (Keller, 1979).

Lake Huron. . Information provided by commercial fishermen indicated
thét sucker spawning activity in Lake Huron was confined to the
Saginaw 85& area. As a general overview, spawning appeared to be
quite extensive in this region (Appendix 3, Figures 162 through

165, and 167 through 170). In all cases, spawning activity was
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noted to occur during spring, usually in mid-April, May, or early
June, depending on water temperatures. Suckers generally spawned at
depths rangihg from 1 to 5 meters (3 to 17 feet) over a bottom com-
posed of clay, sand, gravel, stone, or a combination of these. One
sucker spawning area was noted north of Saginaw Bay near Middle
Is]andb(Appendix 3, Figure 155B) (Eschenroder, 1979).

It should be noted that two areas were referenced as heavily-
utilized spawning grounds by three or more commercia1‘fishermen.
These éreas included the shallows from Point Au Gres to Saganing
Bay and from Sand Point a]oné the shore to Fish Point.

One fisherman reported spawning by the quillback carpsucker
at four locations: 1in the bay just south of Sebewaing Delta,
at the immediate north side of Sebewaing Delta, at a pojnt begin-
ning 2 kilometers (1 io 2 miles) north of the delta and extending
3 kilometers (2 to 3 miles) north along the shore, and from Fish
Point south for 3 kilometers (2 to 3 miles) along the shore (Appen-
dix 3, Figures 168A and B). This sbecies spawned at a depth ranging
from 0 to 2 meters (0 to 6 feet) over a bottom genera]Ty consisting
of sand, silt or stone. It was further reported that quillback

suckers spawned during the spring in these'areas.

Lake Erie. Suckers spéwned at two Lake Erie locations (Appendix 3,
Figures 202B and C). The first area was reported to extend along
the shoreline at Bolles Harbor ahd ocntained a gravel bottom. No
depths for spawning were reported.

The ofher Lake Erie spawning ground, a pond formed by Otter
Creek prior to its conjunction with Lake Erie, was characterized as
.being shallow with a mud bottom. Spawning 1n this pond occurred
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during early April.

Several commercial fishermen reported bigmouth buffalo
spawning in Lake Erie. This species has been reported only from the
southern areas of the Great Lakes, in Lake Michigan and Lake Erie
(Smith, 1969). Smith (1969) further stated that_the only commercia1
fishery for this species is in Lake Erie. Spawning generally occurs
in shallow bays,‘and the eggs are broadcast over mud bottoms or
vegetation. | |

The region éxtending along the coast from North Cape just past
Whitewood Creek was indicated‘as‘one of three spawning grounds for
bigmouth buffalo in Lake Erie (Appendix 3, Figufe 203C). Spawning
activity ocfurred here dﬁring May in sha116wvwater abundant with
cattails, marsh grass, and submerged aquatic p]énté.

The Marshy area beginning north of Indian Island, at the mouth
of Ottawa River, was a]so mentioned as being a spawning ground for
bigmouth bﬁffa1o (Appeﬁdix 3, Figure 203B). 'Spawning occurred here
during May and June over a boﬁtom of weeds and mud.

| One commercial fisherm&n referenced spawning by bigmouth buffalo
to occur in an open-watéf region. Th{s spawning ground, 1o§atedl
approximately 6 kilometers (4 miles) east of Swan Creek (Appendix 3,
Figure 201A), was characterized as having a water depth of from
2 to 3 meters (6 to 10 feet) and a bottom composed of hard rock and

cléy. Spawning occurred during May in this area.
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. CARP

The carp, Cyprinus carpio (Linnaeus), was indigenous to Asia
and parts of Europe but was introduced into the United States from
Germany in 1876. Therefore, many people still refer to it as the
German or European carp. Othér common namés épp]ied to thiS‘species
include mirror and 1éather carp. The term "carp" has been accepted
as being the correct synonym for this species and will be used for
this study. |

Scott and Crossman (1973) reported that spawning does not
occur extensively until temperatures reach 17°C and begins to
decline when temperature reaches 26°C. Spawning ceases altogether
at 28°C. If temperatures remain optimum, spawning may continue

for several weeks. In the Great Lakes region, spawning may extend

from May to August if temperaturés permit (Swee énd McCrimmon, 1966).

Bottom requirémehts for spawning are geneka]]y thosé which
_are conducive to ﬁ?ant growth. Spawning is accomplished by vigor-
ous splashing when eggs are debosited in small patches and adhere
to the weeds and otﬁer solid objects (Smith, 1969). Therefore,
carp spawning activities would be expected to occur over a bottom
type composed of silt, mud, or sand containing ample organic
material and ﬁutrients to suStain plant growth. Spawning was
usually referenced by interviewed éommercia] fishermen to occur
in shallow weedy areas and protected bays where carp gathered in
numbers (Figure 15). l

Y

‘Lake Michigan. There was very limited information concerning carp

spawning grounds in Lake Michigan.as only two such sites could be
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,identified. One area, reported to be rather small in size, was
located offshore from the southwest corner of Muskegon Lake
(Appendix 3, Figure 121B). Carp spawned at the surface in waters
ranging in depth'from 6 to 12 meters (20 to 40 feet). The bottom
in this region consisted of sand and there was no indication‘of
aquatic vegetation in the.area. The observer noted spawning to
occur in June and that "schools of carp knocked and bumped to-
gether to facilitate the release of spawn".

A small region offshore from lakeside was also referenced
for carp spawning in Southern Lake Michigan. Additional infor-
mation supplied by the fishermen precisely ]ocated the spawning
grounds to be 9 kilometers (5 miles) north of New Buffalo (Appen-
dix 3, Figure 134A), in waters ranging in depth from 3 to 6 meters
(10 to 20 feet). Carp spawning activity occurred during May and

over a bottom consisting of sand.

Lake Huron. The Saginaw Bay region of Lake Huron was cited by a
numbér of commercial fishermen to be extensively utilized by spawn-
ing carp populat%ons. Spawning grounds occurred mostly along the .
extensive Saginan'Bay shoreline; however, several fishermen indi-
cated spawning to ocaur in open water areas. or éhai]ows around
various islands (Appendix 3, Figures 163 through 170). Carp were
generally observed to.spawn during May, June, and July, depending
on water temperatures, and over a variety of bottom substances.
Most often reférenced were boftom types consisting of sand, mud,
stone, aquatic vegetation, or a'combination of these. Depths for
spawning were most often reported to be from near shore to 2

meters (1 to 6 feet).
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Two areas were referenced by as many 'as eight commercial
fishermen to be utilized for carp spawning’grbunds. These areas
included the shallow waters extending.from Point Au Gres to Saga-
ning Bay, which encompasses Wigwam Bay (Appendix 3, Figures 164A .and C,
and 165A through C) and the waters east of a 1iﬁe eXtending from |
Sand Point to Fish Point (Appendix 3, Figures 168A through D).

A small, open water area, termed “the Black Ho]e"; was reported
to be 1ocatedr7;2 kilometers (4 mi1es) horthéast of Nayanquing
Point. Carp were reported to spawn in this‘area; however,_neifher .

spawning depth nor bottom characteristics were mentioned.

Detroit River. Information currently available concerning carp
spawning grounds in the Detroit River indicafes that carp spawning -
activity hasvbeeh’confined.to a few regions. " Two éreas that were

" referenced by commercial fishermen are; the shal]dw watefs arodﬁd
small-islands and bays at thé south end of Grosse Ile (Appendix 3,'
Figures 197A and 198A and C). and along the Detroit shoreline

near Gibraltar (Appendix'3, Figurés.199A and 200). A1l observa-
tions reported carp spawning in‘very,sha11ow watefs, less than 1‘
metef (3 feet) deep, and_in Wéédy areas where mud and silt pre-
vailed. Late May, June, and‘Ju]y were giVen as fhe dates during
which most spaWning activity was observed;‘ |

One commercial fisherman stated that the number of carp
spawning at the Frenchman's Creek, Celeron Island, and Gibraltar
Bay Tocations has decreased by approximately 50 percent from that

which was observed during the ]920'5.



‘Lake Erie. Many areas along the Lake Erie shoreline, extending

“from the mouth df the Detroit River to the Ohio border; were

reported as carp spawning grounds (Aﬁpendix 3, Figures 201 through

203). Generally, spawning occurred from May to June at water

“depths ‘less than 1 meter (3 feet) and in close proximity to shore-

lines or islands. One fisherman, however, noted»sbawning to occur
during late Apfil in these areas. Bottom compositions consisting
of weeds and mud were_reporfedrin nearfy 51] cases with only one
individual indicating the presence of gravel.

of speéial interest was the fegidn ektending from the mouth
of the Huron River to Point Mouillee. Six Lake Efie commercial
fishermen referred_to this'region as being utilized by spawning

carp populations. The bottom in this area was marshy, and water

~ depths were reported to be less than 3 meters (6 to 8 feet).




GOLDFISH

In Michigan's coastal waters, goldfish, Cdfassiusvauratus
(Linnaeus), have been feported from various sections of Lake Huron,
“the,Defroit River, and Lake Erie (Figure 16). Goldfish and Eakp

have similar spawning ;haraéteriétics;'bqth spawn in shallow,
weedy areas during May and Jhne; however, Battle (Scott and Cross-
man, 1973) found developing gd]dfiﬁh.eggs as late as 17 August in
‘Lake Erie. The eggs are adhesive and are released over submerged
aquatic vegetation, usually during bright, sunhy mb}nings (Scott

and Crossman, 1973).

‘Lake Huron. Goldfish were reported to ‘spawn at only one location
in Lake Huron. 'This activity occurred in the area of Saginaw Bay,
extending south from Wigwam Bayi(Appendiva,‘Figure 1658). Spawn- '
ing depths were feportéd to range near shore to 3 meters (0 té 9

feet), and the bottom was marshy with some-iﬁférmixed sandy areas. -

Detroit RiVef; Go]dfish’;pawned at three locations in the Detroif

River. Two areas along the soﬁthwest‘shokeline of Grosse Ile were,
specifically located, the bay south of Alba Island and the bay -
northwest of Meso Island (Appendix 3, Figure 198A). Aquatic vege-
tation and organic detritus were reported to compose the bottom sub-
strate of these areas. o

The bay area héar Stﬁrgeon Island was referenced'by_another
'commercia]‘fisherman‘as béing utilized by spawning goldfish (Appen-
dix 3, Figure 199A).' Spawning occurred here in shd]]ow‘water and

over a bottom composed of mud and_grave].
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Lake Erie. Go]dfish in Lake Erie have spawned around Point Mouik-.
1eevand in the shallow coastal waters extending from La Plaisance
Ba_y. southward fof approximately 6.4 kilometers (4 mi]es) (Ap;i‘en-
djx 3, Figures 2018 and 202B). 'Carp and goldfish were reported
to spawn at the same time fn these areas, during late June and
early Jhly; depending mainly on water temperature; with the optiQI
mum being 21°C. Spawning occurred in,éha]]ow water areas qvef a

mud bottom.
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NORTHERN PIKE

The northern pike, Esox lucius Linnaeus, is known to be a
spring spawner with spawning taking place immediately after the ice
...melts (Scott and Crossmah,.]973). Spawning is reported to occur
‘ddring daylight hours on heavily vegetated flood plains (Scott and
Crossman, 1973). Breeder and Rosen (1966) also reported spawning
to take p]acelin early spring -just as the ice leaves. In Ohio waters
of Laké Erie, 1arge'numbers‘of northern pike spawn in late March or
early April in marshes adjacent to the lake (Brown and Clar, 1965).

It is of interest to note that the early attitude of‘fhé
"Michigan Fish Commission“ toward the northern,pike'favored total
extermination (Williahs, 1951). Williams (1951) also noted that in
1921 it was lega1 to take pike with spears'and dip nets during the '
spawning season, Few spawning areas were r'eported for Lakes'Michigah ‘
and Super?or waters with the majority of spawning reported for

Lakes Huron and Erie (Figure 17).>

Lake Superior. - In Chassell Bay from near shore to. a depth of 5

‘ meters {16 feet) northern pike have been reported Spawning from late
Apr%] to mid-May. The northékn pike in this area sbawn'on a san&y
bottom with heavy‘growths of bulrush (Seirpus spp.)..

- Also in the Keweenaw Bay area, norfhern pike spawn in L'Anse
Bay near Barage (Appendix 3, Figure 21B). Spawning in this area
takes place in May dvér a "weed" bottom in areas commencing 18 to
24 meters (60 to 80 feet) frdm shore. ‘Spring spawning of northern

pike has been reported from the Pbtagannissihg River, and the bays

near Paw Point, on Drummond Island where spawning was noted to
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occur during April (Appendix 3, Figure 49). The Potagannissing Bay
area, as well as the lower St. Mary's River system , is most likely

an important northern pike habitat (Eschenroder, 1979).

. Lake Michigan. The only information on northern pike spawning along

the north shore of Lake Michigan came from MDNR spawn-taking records.
Excerpts from a report on "Collection of Northern Pike Spawn in

Little Bay de Noc during the Spring of 1960" follows:

April 14: Open water Jjust beginning to appear near river
mouths at end of Little Bay de Noc.

April 16: Enough open water to permit setting test net.
Set one shallow trap net in water from 2 to 4 feet.
Floating ice in area of open water and all the rest
of the Bay ice covered. Water temperature 39°F.

April 17:..Heavy snowstorm. Unable to check net,

April 18: Checked trap net. Found northern pike, walleyes,
suckers, bullheads, and perch. Male northerns nearly
all ripe but females green. Left fish in net and
set one-more. Water 40°F. Called Thompson Hatchery
to send one man to assist the next morning. W. Crowe
and 1.F.H. crew arrived in evening. .

April 19: Spear fishermen were observed in marsh on April
18 and several arrested with northern pike today.
Checked nets with W, Crowe and N. Westers. Found some
ripe females. Placed all back in nets and arranged
for spawn taking equipment to be on hand for next day,
also one extra man from Thompson. Water temperature
40°F. :

April 20: Assisted by N. Westers and N. Brady. Handled
about 75 pike of which 1/3 were females. Two ripe
females yielded about a quart of eggs. Water tem-
perature 42°F in lake. Water temperature at Thompson
Hatchery 45°F. Demonstrated spawn taking technique
to Westers and Brady.

--I.F.H. crew set two nets in same area today.

April 21: Handled about 75 northern pike again and took 5
quarts of eggs. Male and female ratio about the same
but more females ripe. Water temperature 43°F and air
in sixties. Used ice from a vending machine to keep
transportation tank cool. Suspected ice made from
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‘ chlorinated water but no other available. Arranged for
. ice from well water for future. Ripe walleye females
also appeared in nets. ‘

Delivered six green northern pike females and 10
males to Thompson Hatchery tanks to see if they would
ripen there. : '

Demonstrated spawn taking technique again and
then let N. Westers and N. Brady take over. A1l the
rest of the spawn taken by Westers and Brady from this
date forward.

April 22: MWater 44°F, air in 50's. Handled about 90 pike
and took 7 quarts of spawn. Males still predominant
but females increasing. Nearly half of the females ripe.
. Had to release some ripe females because transportation
tanks not large enough to handle more eggs.

April 23: Water 46°F, air in low 50"s. Handled about 70
northern pike. Males and females about equal in
number and half the females ripe. Took slightly more
than 8 quarts of spawn. Some ripe females again re-
leased. o _

Drifting ice in the bay. First smelt taken in
Escanaba River and No-See-Um Creek. - Commercial nets
taking a few and net setting just getting under way.

. April 24: Water 46°F and air in high 40's to low 50's.
' Handled 46 northern pike and took 5 quarts of spawn.
Net catches down and spent females begin to appear.
_ . Male and female ratio about one to one. .

April 25: Water 42°F and air 39°F. Handled about 60
-northern pike and took about 4 quarts of eggs. Only
a few green females, the rest spent or partially spent.
Slightly more females than males and average size of
both down. ,
Also took 2.5 quarts of eggs from fish brought to
the hatchery of April 21.

April 26: Water 42°F and air down to 35°F. Handled 40
northern pike and took 2.5 quarts of spawn. Slightly
more males than females and females nearly all spent.
Weather cold and water high in bay and all streams.

Ripe walleyes abundant in area. Yellow perch moving
in, in numbers and spawn deposited on net twine. Pulled
out all nets and closed the operation.

Along .the east shore of Lake Michigan, one spawning location
“north of Manistee in near-shore waters was reported (Appendix 3,

“ Figure 115) over a rock bottom. Northern pike are known to spawn



in shallow bays around Garden Island and Hog Island of the Beaver

Island Group. (Keller, 1979).

~ Lake Huron. Northern pike Qere reported spawning in Nofthern Lake
Huron from the Pine River east to Dudley Bay (Appendix 3, Figures
138 through 141). Spawning depth was reported as 2 meters (6 feet)
or less, over a mud and weed bottom. The northern pike in this
area make the spawning run in May.

Along Rogers Cfty Harbor, northern.piké were reported spawning
in open gaps in rocks in the spring (Appendix 3, Figure 152).

In Sagihaw Bay a number of shallow water spawning 1oc6tions
were indicated wherg spawning takes place just aftér'ice—out
(Appendix 3, Figures 165A and C, and 167 through 170). The shore
areas to a 6 meter (20 feet) depth were indicated as northern pike
" spawning grounds from unear'quon City., south to‘about 8 kilometers
(5 miles) south ofTPori Huron (Appendix 3, Figures 172 through 174
and 177 throﬁgh 179). Bottom compositioh in this area was not
reported. If is é]éo thought that pike spawning occurrs in most

rivers or drainage ditches entering Saginaw Bay (Kel\er, 1979).

Lake St. Clair - Détroit River. On the east side of Anchor Bay

 (Goose Bay, Fisher Bay and Bouvier Bay) northern pike were reported
to Qpawn in April ovek marsh area with sand and gravel bottom (Ap-
pendix 3, Figure 186). In the Detroit River, northern pike were re-
ported spawning in a number of locations (Appendix 3, Figures 197
through 199). Sbawning areas were generally indicated as sand and

marshy near-shore areas.

Lake Erie. Northern pike were repbrted spéwning in Lake Erie
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proper in 4 locations (Appendix 3, Figures 201 through 203). These

areas were reported as shallow marshy areas with spawning taking place

~at ice-out and sooner.

The following feeder streams were also reported as spawning
areas for norther pike along Lake Erié: Plum Creek, Stony Creek,
Sandy Creek,'Sulfur Creek, Otter Creek, Woodchuck Creek, LaPlaisance’

Creek, Muddy Creek, P]easant Creek, and named and unnamed county

" drains. In one case it was reported that Woodchuck and Pleasant

Creeks were only active spawning areas during the 1940's. In
another case it was reported that most of the above mentioned areas

were no Jonger active spawning areas.
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MUSKELLUNGE ;

The muskellunge, Esox maéquiﬁ@nggv(Mitchill), is endemic to
the fresh waters of Eastern ﬂ9r;h’Amer1ca. Scott and Crossman (1973)
. reported that the muskellunge,;paWnsfshoYtly after‘the ice has
: melted,'USua11y’in late April or early May when water températures
reach 9 to 1S°C, the optimum being 12.8°C. Spawning takes place
‘in water 38'to’51 centimeters (15 to 20 inches) deep in heavily veg-
etated and f]ooded‘areas (Scott and Crossman, 1973). During the
spawning period, one.fema]e may be accompanied by one or sometimes
two smaller males. The eggs are adnhesive and are scattered in
submerged vegetation. Scott and Crossman (1973) reported that both
males and females reach sexual maturity between 3 and 5 years;
mature males are smaller in size than the females. Information
obtained from the interViewS,indicated that spaWning by muske]]unge
was confined to areas in Lake St. Clair and the Detroit River (Fig-

ure 18).

‘Lake St. Clair. In 1951, Lake St. Clair was reported to contain the

largest cohcentration of muskellunge in Michigan (fri-State Fisﬁerieé
Conference, 1951). Wilifams’(1961) reported that during the spawn-
ing season of 1954-1956 both green and partly spent muskellunge were
captured from weedfbed areas of Big Bay and off the mouths of tribu-
tary étreams. Williams also reported that these areas were mostly
1.5 to 3 meters . (5 to 10 feet) in-depth; Great Lakes muskellunge
were répogted by'williams (196T) to prefer a lotic environment for
spawning, in contrqgt to the quiet, stumpy bayous used by northern

muskellunge. During Williams' thbee years¥bf'0bservation, muskellunge
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spawning was completed by May 14 during the warm spring of 1955, but

was delayed by cooler weather in 1954 and 1956 until the first week
of June.

Indivjdua]s interviewed during this study, indicated the locations
of several important muskellunge spawning grounds for Lake St. Clair.
An extensive spawning ground was said to be located in the nofth
half of the St. Clair River Delta and included Fisher and Bouvier
Bays as well as B{g.and Little Muscamoot Bays (Appendix 3, Figures
186A and B). Spawning occurred from early to mid-Jdune in shallow,
marshy areas. In addition to aquatic vegetation, sand and gravel were
reported to compose theibottom substrate of this region. |

Two references indicated muskellunge to spawn in a portion of
Anchor Bay located approximately 2.5 kilometers (212 miles) north
of the Clinton River mouth (Appendix 3, Figure 187). This area was
2.4 kilometers (1.5 mileﬁ) in diameter and was saidvto have a bottom
consistiﬁg of mud, clay, and sand. Spawning activities occurred
from mid-May to early June at a depth of 1 td 4 meters (3 to 12
feet). Water temperature waé noted to be the major factor contro]Tiﬁg
the exact time.of spawning. Temperatures ranging between 12.7°C and
13.3°C were reported to be optimum at fhis iocatioh (Haas, 1978)..

The shallow water region extending from St. Clair Shores to
Grosse Point was referented_byTone sport fishing guide to be util-
 ized for.spawning by muskellunge (Appendix 3, Figure.19lA).b Spawning
| occurred during the middle part of June at depths ranging from near
shore to 4,meter$ (0 to 12 feet). The bottom composition was noted

to be of sand, mud, and clay.
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Detroit River. There were only two reports of muske11unge spawning
grounds in the Detroit RiQef. One reference indicated the existence
~ of two spawning areas along the northern shore of Belle Isle (AppenQ
- dix '3, Figure 193). Spawning was referenced at depths from neér
shore to 2 métérs (1 to 6 feet) over a bottom.composed of clay.
.Spawning by muskellunge was also reported in a small area
1ocated.near the south shore of Stoney Island (Appendix 3, Figure
198A).' This.spawning activity was observed'during the period from
1973 to 1978 in water‘depth.ranging between 1.5 and 3 mete%é (5 to

10 feet). The bottom in this area was characterized as being marshy.
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LAKE STURGEON" -

Habitat deétruction, dverexp]oitation, and pollution have
caused many tempofary'and permanent changes throughout the.waters of
the Great Lakes; however, few populations have been so devastated as
the Great Lakes sfurgeon, Acipenser fulvescens (Rafinesque). Once
eonéidered,to be an abundant species in the Great Lakes, the lake
sturgeon population has become severely depleted (Van Oosten, 1956).
Efforts to restore‘fhe sturneon population in ﬁhe Great Lakes have
been unsuccessful mostly due to the ebove-mentioned factors and the
reproductive eharacteristics of the species, specifically their
maturation period. ' '

'Sfurgeonsfmature very siowly and few spawn before they‘reach

twenty years of age (Hartman, 1972). Spawning is’reported to occur

from early-May to June when optimum temperatures range between 13°C
and 18°C -(Scott and Crossman, 1973). Spawning usually occurs at
depths ranging fkem 1 to 5 meters (2 to 15 feet) in areas of swift-
moving wafer or rapids. Scott and Crossman (1973) reported that
Great Lakes sturgeon are known to spawn in wave action over rocky
ledges or around rocky 1slands. Males generally rEach the spawning
grounds prior to the arrinal 6f the females and, during_spawning,
one female may be accompanied‘by'two or more males. Magnin (Scott
and Crossman, 1973) reported that, depending on locality north to
éouth, femaleé spawned every 4 to 6 years and males every 1 to 3
years. Information gathered from commercial fishermen indicated that
sturgeon heve spawned>or are‘spaWnind‘in parts of Lake Michigan,

Lake Huron, Lake St. Clair, the Detroit River, and Lake Erie (Figure 19).. (@
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Lake Miehigan. Lake Sturgeon were reported to spawn in only two

' iso}ated locations within the coastal waters of Lake Michigan. One
area occurred along the Lake Michigan shoreline at Ganges‘(Appendix
3, Figures 126B and 129B). This spawning ground  extends for 3
kilometers (2 miles) in very shallow waters (stated as being "on
shore"). Spawning occurred during June of 1978 over a gravel bottom.
‘ Another offshone area 1ocafed approximately 1.6 to 3 kilometers
(]bto 2 mi]es)‘north ef New Buffalo was referenced by one commercial
fisherman as being utilized by spawning lake sturgeon (Appendix 3,
Figure 134B), Spawning activity was said to occur in shallow depths,
" ranging from the surface to 2 meters (0 to 6 feet), over a sandy bot-

tom inter-mixed with rock. Sturgeon are present in small numbers in

Grand Traverse Bey, however, spawning areas are unknown (Keller, 1979).

Although not considered a part of the coastal waters of the
Great Lakes, one commercial fisherman noted lake sturgeon to spawn

in both the Galien and St. Joseph Rivers (not referenced on map).

This activity was said to occur upriver as far as was possible during

the months of June and July over a grave1 bottom.

Lake Huron. Reports of lake sturgeon spawning grounds in Lake Huron
were confined exc1usively:to tne Saginaw Bay region, end only one

~ location was cited as currently being in use. This area, located in
- the shallow waters east of a line extending from Sand Point to Fish
Point (Appendix 3, Figure 168C), was reported to have a mud and sand
bottom. No»infonmation was provided to indicate the years durin?
‘.whichvthis‘activity was observed; honever, it was mentioned that
many more sturgeon spawned at this location during tne early 1900's

than do today.
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Lake St. Clair. An area of the North Canal, north of Algonac, was

cited by one individual to be utilized by spawning lake sturgeon
(Appendix 3, Figure 185)._ Spawning_éctivity.otcurred>during mid- to
late May over a bottom composed of hard clinkers (burned coal from
ships). No indication was made as to the depths at which sturgeon

spawned in this region.

Detroit River. Spawning by lake sturgeon occurred at several Detroit
River locations, generally in the vicinity of Grosse Ile and Fighting
Island. V
One commefcia] fishérman referenced two Detroit River locations
as spawnfng grounds for lake sturgeon; the nbrthwest corner df Fight-
ing Island and the northeast corner of Grassy Island (Appendix 3,
Figures 195 and ]96). Spawning occurred at these areas in water
having a depth of 9 meters (30 feet) over a gravel river bottom.
Three small areas along the eastern side of Grosse Ile were also
indicated as laKe sturgeon Spawniﬁg:grounds (Appendix 3, Figures 197
through‘199); Spawning was stated. to occur at a depth rénging from
3 to 6 meters (10 to 20 feet) over a rocky’bottom.
| | Information provided by one ind%Vidua] referenced the existence
of lake sturgeon spawning grounds that were said to be very productive

until the 1930's (Appendix 3, Figure»199A). Sturgeon once existed in

" large numbers here and were fished as a source of caviar. No indi-

cation was made as to common depths of spawning, bottom compostion,

or the'months duringlwhich spawning occurred.
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Lake Erie. Scott and Crossman (1973) reported that Lake Erie has _ .

sustained heavy commercia1 fishing'pressure for lake sturgedn since
1860. Only one lake sturgion spawning ground, located off Stony
Point in waters ranging in depth from 3 to 6 meters (10 to 20 feet),
- was identified in the lake-(Appendix 3, Figure 201B). Spawning in
this area usﬁa]]y occurred during May ovér a bottom consisting of |

rock.
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LARGEMOUTH AND SMALLMOUTH BASSES

There is little pubiished literature relating to the spawning
grounds of the smallmouth bass, Micropterus dbzomiéui Lacepede or
the largemouth bass, Micropterus saZmoides_(Lacepéde), in Michigan's
coastal waters. Scott and Crossman (1973) reported spawning in late
spring and early summer over sand, gravel, and rocky bottoms. The |
highest reported incidence of spawhing was in‘Saginaw Bay and Lake '

St. Clair (Figure 20).

Lake Michigan. Both largemouth and smallmouth basses (commonly termed

black basses) were reported to spawn from mid-May through mid-June
in the vicinity of Arthur Bay (Appendix 3; Figure 518).> The above |
mentioned areaslwere.indicated to have rock bottoms with spawning
taking place in 1.to 5 meters (3 to 15 feet) ofiwater.. Largemouth
bass were reported to spawn in mid-May, over mud éhd'weeds, on either
side qf;Point Epdufette (Appendix 3, Figure 74B). |

Smallmouth bass héve'utilized rock andfsilt spawning grounds
on both the north and south side of Waugoshance Point andHWaugoshanée.
Island (Appendix 3, Figures 78C, 78D, and 8b).1 The spawning season.
for this area waé'reported a; late Jﬁne and early July with spawning
taking place in 1 meter (3 to 4 feet) of water. The vicinity of
HogwIs1andrwas reported as having~sma11mouth beds on a primarily
gravel bottom during the mﬁnth of July (Appendix 3, Figures 81B,
81C and D). _. | | | |

Lenop (1978) reported smallmouth spaﬁning in Beaver Harbor and
along the shoreline at‘the'southwest side Qf Garden Island (Appendii

: 3, Figukes 82A, 82C and 83B). Spawning in these,areas\took p1aée '
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during the last two weeks of June in shaTlow_depress{ons in coarse
gravel (Lenon, 1978). One commercial fisherman reported spawning :
sma]]mouth in.early June on the southeest shoreline of Garden Island
(Appendix 3, Figure 82A). Keller (1979), reports that smallmouth
bass>5pawn over rocky shoreline afeas along the entire shoreijne of

Grand Traverse Bay (unmapped) .

‘Lake‘Hukon. The dhly*bleck bass spawning ereas for Lake Huron were
reported in the Sadfnaw’Bay and ThundervBay areas. Reported spawniﬁg
tdok place in the sprihg'and generally in near shore waters (Appendix
3, Figures 1578, 157C, 165A, B, C, 167C, 168, and 1698). In one off-
| shore location, b]ack bass were reported spawn1ng over the sha]]ow
~shoal areas near. Charwty and Little Char1ty Islands (Appendix 3, F1g-
ure 1638) '

Lake St. Clair. Smallmouth and 1argemouth.bass were fepofted spawn-

ing throbghth MiChfgad waters of Lake St. Clair (Appendix 3, Figures
186 thrbugh 188, -and 1918) Bottom types in the spawning areas were -
pr1mar11y composed of. rock Spawn1ng dates were generally reported

. ‘"spr1ng" with the largemouth spawn1ng ear11er All spawning
depths were reported es.sha11ow w1th:no»anomalous spaWﬁing reported

~ for Lake St. Clair.

Detroit River. Smal]mouth'bass were reported to spawn in four loca-

tions in the Detroit River (Appendix 3, Figures 198A and 1998).
Spawnihg groundsvwere rock and grevel or sand and Qrayel.with‘the
exceptibn of one 1afgemoufh'and'sma]]mouth spawning area composed of
- mud and weeds (Append1x 3, F1gure 198B). Reported spawning dates in
_these areas were from 1ate Apri] through June
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Lake Erie. Spawn.ing was i'eported for black bqss in M-o‘nroe Harbor and ! } .
near the mouth of Stony and Plum Creeks (Appendix 3, Figure 202C);‘
Stone and sand were repdrted as bottom types in this area with
spawning occurring during April and May.

The following information was received from fishermeﬁ in.the,
Lake Erie area; however, spawning locations were not sbecifical]y
identified. Largemouth bass spawn from 1 June to 15 June over sénd,-
clay, and mdd'bottoms in the Raisin River and along the shoreline
of Lake Erie. Smai]mouth.bass spawn over weed and rock bottoms
from 1 June to 15 June in the Raisin River. ‘Black baSS-spawh over
weedy bottoms, ih‘one’meter (3 to 4 feet) of watéf during May in

the Raisin River.
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CHANNEL CATFISH-

Smith (1969) reported that channel catfish, Ictalurus punctatus
(Rafinesque), usually spawn during June or July when the water tem-
perature is about 24°C. Scott and Crossman (1973) also stated that
spawning occurs in late spring or summer. at a water temperature.
of 24 to 30°C, with 27°C the apparent optimum. In this study,
chaﬁne] catfish spawning was reported from May through August,
though the majorityzof-soufces referenced the June-July period. No
differences in season of'spawning were distinguished among the
various Great Lakes locations. | |

Almost all catf1sh spawn1ng Was not1ced in shallow waters of
three meters (10 feet) or less, with mud the most commonly 11sted bot-
tom type. Marsh, sand grave], and clay were also referenced . Scott
and Crossman (1973) stated that ho]es, undercut banks, 1og jams, or
rocks were pr1me spawn1ng 1ocales for channe] catf1sh '

References for channel catf1sh spawning grounds were conf1ned
to the Saginaw Bey of Lake Huron, Lake St. Clair, the Detroit R1ver,’1
- and Lake Erie; none were given‘fOf Lekes Superiof’ehd Michigan

e (Figure 21).-

. Lake_Huron;- ATl channe} cetfish spewning.grpunde‘referenced in Lake.
Huron were within Saginaw'Bay.c Many'50urcesvnoted spaWning a]ongb

fhe west shererf Saginéw éay between Point AuGres and Nayanquing ”
Point {Appendix 3, Figures 164 through ]66) in sha]]ow water, 1ess
than 2 meters (7 feet) deep, over various bottom types, 1nc1ud1ng sand
clay, mud, grave],‘rock,and_marsh, The east shore of Saginaw ‘Bay |
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between Sand Point ahd'Fish Point was also well documented for
catfish spawning (Appendix 3, Figure 168A through D). Activity
.usually occurred inbshallow depths, less than 2 meters (7 feet),
oVervmud‘or sand. One source stated that, -in a mud and mafsh érea
of the east shore, catfish look for a shai]ow spot with a stone or
gravel bottom upon which to spawn. - Three isolated sbawning ]oéations
were noted in the southern area of Séginaw Bay (Appendix 3, Fig-
ures 166B and C and‘167B),-and one location was given around the
'Charity Islands (Appendixl3, Figure 163C). Four commercial fish-
ermen remarked that the numbers of catfish in Saginaw Bay have been
increasing over the pa§t13 to 10 years. One fishermaﬁ noted that
catfish first appeared around Saganing Bar'on the west shore (Appeh-
dix 3, Figure 165) in'j924,'when large numbers of catfish were

noticed.

Lake St."C1air and Detroit River. Spawning locations for channel

catfish were referenced in Lake St. C]air‘ﬁéar Néw*Bé]timore and
Poiht.Huroh (Abpendix 3, Figures 187 and 188A) over clay, sand and
muck. A |
Caﬁfiéh spawning'grOUnds Weré_given in the lower part df the
. Detroit Rivek around.Stony Island, along the southeastern shores of
" Grosse Ile, near Stufgédh Bar and off Pointe Mouillee (Appendix 3,
Figures 1983,-]99C,.§nd 200);_'Thesé épawning grounds generally v»
oc;drred over mud‘bqttoms at a depth:of ] to'3’meters (3‘to 10 feet).
One commereial ffshermanxfemarkéd that channel catfish and bullhead

spéwned in the marshy Sturgeon Bar area in the:1940's'andt1970's;




but disappeared in the 1950's and 1960's.- He attributed their '

period of absénce to high water, tEmperatufe changes, and pollution.

Laké Erie. Several channel caifish spawning grounds were documented

along the‘shére of Lake Erie, mbst]y in shallow muddy or maréhy areas
(Appendix 3, Figures 201 through 203). One source noted an offshore
spawning bed, a discontinued dumping ground nine kilometers north of

Cedar Point (Appendixj3, Figure 203), wfth‘a'muck bottom and an

average depth of five meters.
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" BULLHEADS .-

Great Lakes bullhead species include the broun bu]]head,-IctaZurus
nebulosus (Lesueur), the black bullhead, I. meZas (Rafinesque), and
the yel]ow bullhead, I. natalis (Lesueur) Commerc1a1 f1shermen d1d
not distinguish‘amongtbu11head species in all cases but one; brown
bul1head videntified in-Sagtnaw Bay 5Smith‘(]969) ‘reported that
bullheads usua]ly spawn from April to June 1n nests excavated in -
1shallow depths, less ‘than 2.5 meters (8 feet), usua]]y over mud .
;bottoms, a]though marsh,_sand, clay, and rock bottom types;were,_
‘-also referenced. o _ | e

Bullhead: spawn1ng grounds were g1ven 1n the Sag1naw Bau of Lake ‘
_Huron the Detroit R1ver, and Lake Erie (F1gure 22) No locat1onS-
were referenced in. Lakes Super1or or M1ch1gan Many of the reg1ons

reported for bu]lhead spawn1ng were a]so referenced for catf1sh,

Ictalurus punctatus. spawn1ng

Lake Huron A11 references for bu11head spawn1ng in Lake Huron were

: 1imited‘to Saglnaw Bay Spawning grounds were documented a]ong the

" shore of the Bay from Po1nt Au Gres south to Nayanqu1ng Po1nt (Appen-

“dix 3, F1gures 164 through 166) in’ shal]ow waters over sand clay,

. mud, or rock On thefeast shore of Sag1naw Bay,-spawn1ng was noted

between Sand Po1nt and F1sh Po1nt (Append1x 3 F1gures 168A B, and
C).in a predom1nant1y mud and marsh area Here one f1sherman po1nted
out three spawntng beds for the brown bu]]head the on]y ‘identifica-
t1on of- bu]]heads at a spec1es 1eve1 in th1s study Three commerc1a1
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fishermen noted that the bu]lhead popu]at1on in Saglnaw Bay had

decreased 1n the past 2 to 10 years.

Detroit River.- Bu]]head_spawning.mas reported in the lower Detroit .
-River along thetSOutheasternAshores of Grosse Ile and aroUnd Stony‘u
Island (Appendixﬂ3 leBB) and in-the'marshy areas around Sturgeon'

| Bar (Append1x 3, 1990) One commerc1a1 f1sherman noted spawn1ng

as early as March near Stony Is]and and Elba Island (Appendix 3,

B F1gure 1988). Anothier source reported that bu]]heads and catfish -
.Spawned dn the Sturgeon Bar area in the 1940-s'and 1970\5, but were‘
absent during‘the,195qts and‘issots, He attributed their disappearé
‘ance tothigh‘water,ttemperatuhe changes; and poT]ution-during that

period.

Lake Erie. Severa] near shore 1ocat10ns a]ong Lake Er1e were c1ted 5
" as bu]lhead spawn1ng grounds ) These were mostly in shallow mud or
muck areas 1n bays or r1ver mouths (Append1x 3 F1gures 201 through
203). One f1sherman commented that bu11head numbers have decreased
in Brest Bay near Monroe s1nce 1956 due to po]lut1on destroy1ng the1r
efood.sources Another f1sherman noted that bu]]heads used to spawn
~1in an areasingLa'P]alsance;Bax untj]‘a,powervp]ant»was constructed

'nearby.
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: 'MISCELLANEQUS SPECIES

Emerald Shiner. The emerald shiner, Notropis atherinoides Rafi-

nesque, is a pelagic schooling $pecies. In recent years the large
aggregations of this speéies,which fofmer]y were observed in.thé
‘Sha]10WS of the Great Lakes, occur with less frequency (Scott and
Crossman,k1973). In most Canadian Qaters,emerald shiners spawn in
the late spring of-early summer; however,'in.1954, Lang]dis (Scott
and Crossman, 1973)'§uggested;that spawnihg in LakeiErie‘continued
until at least mid-August. N |
In the present study, mention was made of largémnumbers of

"silver shiners" which used to be "thick" along the beaches in |
Saginaw Bay in’one.hetérf(4‘feét) of water durihg the 1940's and
1950's. This sburcé.3150~reported that bait dea]ers éurrent]y can-
not find these sh‘ine'r‘s,f -‘1.'he‘se "'sillver shiners" may well have béen o .
emera]d-shiners,‘b§t~n93$bé§if1c référehce’waé‘bffered.

| Anothef fishermah’fepb}ted‘that emerald shiners used to Conf
centrate just‘off‘the §hqr§’df‘Pdrt Sanilac during the spawning
season (Appendix 3,~Figﬁré 177) but'a1so'nOted‘thét_thESe concen-
trations have'notgéppeéred in rééent years.

A large area'w&svféfgrencéd as. an emera]d'shiner épawning
'Aground‘souﬁh‘of‘CeleronfisTénd‘in Northern Lake Erie (Appendix 3,
Figures 199A aﬁd 2d0). _Other.“minn6w" spawninQ sites feferred to

in'this area and in thé'betrbi£ River may possibly be emerald
shiner ‘spawning grounds (Append1x 3, ngures 1988 and 199C).
Genera]ly, these 1ocat1ons have muddy bottoms and are 1ocated in

1 to 3 meters (2 to 10 feet) of water
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Emerald shiners were reported as spawning from the 1950's to
the ﬁresent in La Plaisance Bay near Monroe (Appendix 3, Figure
202A). Bottom types were referred te as "hard" and spawning was

said to occur in late June when the water témperature reached 210C.

Spottail Shiner and Other Shiners. The spottail shiner, WNotropis

hudsonius (C1inton), is usually regarded as an inhabitant of rela-
tively large lakes and rivers and is of considerable importance as
a forage species (Scott and Crossman, T973). Th%s species usually
spawns over sandy shoals, although spawning ha§ been obsérved over
algae, in depths from_"near shore" to 9 meters (30 feet)(We]]s:and
House, 1974). The spawning season in the Great Lakes region has
taken place from.June through August, the precise date depending
upon latitude and seasonal weather (Scott and Crossman, 1973;
Wells and House, 1974).' |

The capture of many‘ripe fish indicated spawning in Canadian
waters of E&stern‘Lake Sﬁpekior in mid-June to mid-July in 1967
(Wells ana'House: 1974)._ One Southeastern Lake Michigan spawning
occurred in tHe first week of July in 1964 and continued until
mid-August (Welis.and House, 1974). The same authors reported that
in 1972 spottaiT spawhihg in Southeastern Lake Michigan peaked in.
late July dr'early August and ended in late August or early Septem-
ber. In‘that study, evidence sﬁggested that the majority of spot-
fai] shiners spawned fn water less than 9 meters (30 feet) deep
over Sand. |

One observation recorded by Door; Bottrell aﬁd Ni]]iams.

{(Wells and House, 1974) revealed spottai]s spawning in 5 meters
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(15 feet) of water in "patches" of Cladophora, a fitamentous
a]gae‘in Southeastern Lake Michigan.-

The spottaiT.spawning’seaSOn in Lake Erie has>been either
prolonged or»the time of ‘spawning uaries greatly from year to year

as spawning times have been reported from mid-May to mid-Ju1y

,Wi§cottvand Crossman, 1973; wells and Hous_ 1974). Scott and Crossﬁmv
man (1973) also stated that in one area of Lake Erie spawnlng |
occurred in one meter (3 to 4 feet) of water oyer a sand bottom.

Although no:referencestwere made in the present study to
spottail spawning grounds;bsome references were made‘to "minnows"
which are designated as unidentified minnows (Appendix 3, Figures
196,-1988 and 199C). Some:of these spawning grounds may have been

- used by golden shiners,.themigonus-crysoleucas'MitchiT]; black-
chin shiners;'Notropis‘heterodon (Cope); blacknose Shiners, Notro-

pis heterolepis Eigenmann and Eigenmann; spottinfshiners,,Notropis'

spzlopterus (Copé) or any of a number of other~shiners or minnows.

No spec1f1c references were made during the course of this study
to any spawn1ng by these spec1es in Michigan's coasta] waters

and, therefore, they will not be’ 1nd1v1dua11y cons1dered in this

~ report.

Brown Trout Brook Trout Splake and Ra1nbow Trout.  In 1960, Eddy

‘and Surber (Scott and Crossman 1973) stated that although many
brown trout Sailmo trutta L1nnaeus, entered Lake Super1or streams
_1n October and November to spawn, some spawned on rocky reefs
along the shore. In the current study,one reference~was made ‘to

brown.trout spawning near the‘mouthAof'Norwegian:Creek in Lake
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Huron (bAppehdilx 3, Figure 157). Thése fish werev said to have just . .
started to spawn on 10 November.

One other source referred tolan.area north of Whitestone Point
in Lake Huron (Appendix 3, Figure 163B) as a brown trout spawning
ground. o | |

Brook trout, Salvelinus fontinalis Mitchill, have been known
to spawn most often over gravel beds in the shallow headwaters
of streams;'howevér; spawning may be successful in the shal]ows-
of lakes on gravel if there is spring upwelling and a moderate
current (Scott and Crossman, 1973).

A fertile hybrid of 1ake_trout and brook trout, the "splake",
Salvelinus namayeusﬁ- X fontinalis, waksw_r,e,pérte.dn.tg,,-ha.‘v_e_ spawned during
October for the iast three to four yéars 6n a smal17réef, 2 to 3 heters

(6 to 10 feet) deep, located offshore of Rockport (Appendix 3, Figure

155). Scott and Crossman (1973) reported that splake tend to spawn
during both n1ght and‘day, whereas lake‘trout spawn at night and brook
' troyf during ‘the day. No data was(given_on'sbawning‘ground depths
or characteristics. :,7 | o
- The rainbow trout Salmo gazrdnerz R1chardson, is considered

to be a stream spawner, however, one f1sherman 1nd1cated that th1s'
.spec1es has spawned in Lake Michigan over two small rocky areas
.near White Lake Channe] Spawn1ng was. said to occur in 4 meters
(12 feet) of water 6r 1ess.

| In Lake Huron,-rainbbw‘trout were noted as spawning in én
area just morth bf‘whitéétone Pdint (Appendix 3; Figure 163B).

© This source also reported that the area was a salmon spawning

N
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ground; however, no specific data as to species, bottom type or
depth were given. Another. source noted that rainbow trout spawned
in Lake Erie, in May, near the mouth of the Ottawa River (Appendix

'3, Figure 203AR) over a hard bottom.

Black Crappie and White Crappie. Both black crappie, Pomoxis nigro-

| maculatus (Lesueur), and.whitener‘appie; Pomoxis aﬁnularis Raf‘i- :
nesque -, spawn in latexspring or early summer (Scott and Crossman,
1973). Crappie spaWning}nas referenced from 1ate April through
Augustvin this.study; however. Species of crappie-were not dif-
ferenttatedvby the'fjshermen ekeept tor‘two_cases of b]ack_crappie
in Saginaw Bay'and'one case of white crappie in Lake Erije. ’.Blaok
crappie are much more abundant than wh1te crapp1e in the Great
Lakes area (Scott and Crossman\‘1973) .
Numerous f1shermen referenced crappie spawn1ng 1n the Saginaw '

Bay of Lake Huron (F1gure 24) espec1a1]y along the east shore from
Flat Rock Po1nt to 9 kllometers (5. 7 m1les) south of Fish Point.
.(Append1x 3 F1gures 167 through 170) where spawn1ng was noted May .
to July over a d1ver53ty of‘bottom types 1nc1ud1ng mud, sand, weed,
* clay, and roek 'Tw0'f%$hermen_1denttfied the species in this area.
~ to be b]ack crapp1e Cranpie snawning.was a1so noted on the east

~ shore of Sag1naw Bay, from. Point Au Gres to Sangan1ng Bar (Appen-
dix- 3 F1gures 165A and C),where August spawn1ng was c1ted and

"by Nayanqu1ng Point (Append1x 3, F1gure 166C) . -‘

In Lake St C]air, crappie were found to spawn in Be1v1dere

Bay (Append1x 3, F1gure 187) in m1d June In the 1ower Detroit
River, crapp1e spawn1ng was referenced in Sturgeon Bay in late -

April and May over: muck sand and grave] (Append1x 3, Figure 1998)

] 55 —— e Mw_e; ‘
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,and‘a1so off MTTlevi]]e;B“ ch (Ap pendix 3, F1gure 200) In Lake.,”‘u,,
Erie, white crapp1e were noted spawning off Ster11ng State Park

by Monroe in the spring’ (Append1x 3, F1gure 202A and B) Another

- fisherman ment1oned that- crapp1e spawn in the cana]s and channels

of the Lake Erie c0ast in grassy waters in May and June.

Puwpkinseed, Greeh;Suntish,eand Longear Sunfish.A:Sunfish species

of Michigan include the pumpkinseed, Lepomis gibbqsus(Lihnaeus), the
green sunfish, L. cydneziua-‘RatiheSque‘, and-the Tongear sunfish,‘
Lepoﬁis megalotis (RafinesoUe).: Sunfish were not identified as to
species -level in‘thisv5urvey,‘except fOr_oneureference to the pump-
kinseed in Lake St. C]air;’ 81Uegi]}sé‘Lepomislmacrochirus Ratinesque
were,distihguished from other SUnfish_and are discussedlin a separate n
- section. IR | | YV‘ o | |
Sunfish spawn in*iate-spring or summer. Scott and Crossman
‘ (1973) stated that pumpklnseeds beg1n bu1]d1ng nests when the water "j
emperature reaches 20°C at a 15 to 30 cent1meter (6 to 12 1nches) .
depth in areas of’ submerged aquat1c vegetat1on.: Hubbs‘(1927)

noted that pumpk1nseeds spawn in June in Southern M1ch1gan and as
"]ate as m1d-August-1n the northern 1ower penwnsu]a. In a~W1scons1n
“study in 1965 Hunter (Scott and Crossman 1973) fouhd that greeh
'.sunf1sh underwent mu1t1p1e spawn1ngs every 8 to. 9 days from m1d-

May through early August, w1th peak act1v1ty at 20 to;28°C These
_green'sunfiSh'nested°{nfsunlitﬁwater;at‘debthS'of 4 to 35 centlmeters
(1 to 14'inches)-in*areas*sheltered'bylrocks,nloos, or ciumps'of“
grass Hubbs (1927) reported that 1ongear sunf1sh spawned from

' ‘June through August in Southern M1ch1gan
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In this study, sunfish spawning was referenced in Lake Huron's _ .

Saginaw Bay and 1n.Lake St. Clair (Fiqure 25) Sunfish spawning
areas were 1nd1cated along the coast of Saginaw Bay from Wigwam

Bay on the west shore to Heisterman Istiand on the east'Shore (Appen-
dix 3, Figures 165 thraugh'168) over botton types of weed, sand,
gravel, and c1ay Sunf1sh were noted spawn1ng in the Bouvier Bay-
Goose Bay area of Lake St. Clair in summer over "organic matter s
sand, and graveT.(Append1xr3, Figure 186). 'Pumpkinseed sunfish
-were identified epawningwin"Belvidere Bay, north of the mouth of

the Clinton River (Appendix 3, Figure 187) over "organic matter".

Bluegill. Bluegill, Lepomis macrochirus Rafinesque » generally
spawn in Michigan during_June or early July (Hubbs, 1927). Blue-

gill nest in co1onies;'in Watens about .7 meters (2.5 feet) deep,
~ making sha110w depress1ons in gravel, sand or mud (Scott and
Crossman, 1973). | |
Little 1nformat10nvwas Qathered on b]uegi]lvspawning in,this

study, though a few strces'refereneed Lake‘St CTair the Detroit
AR1ver,kand Lake Erie as areas of act1v1ty (Flgure 26). In Lake
~ St. Clair, the b1ueg111 spawned on marsh, sand, and gravel in the
St. Cla1r_R1ver deltavarea (Appendix 3, F1gure>186A and B) and on
"organic matter" in Be1Videre Bay (Appendix'a,rFigure 187). Spawn-
ing bluegill were cited‘in three locationeuin the'Tower Detroit
River (Append1x 3, F1gures 1988, 1998 ‘and 200) fn the Stutgeon
Bay location (Append1x 3 F1gure 1998), b]ueg111 were said to

‘spawn from the end of May through June over muck, sand, and

- ‘gravel, In Lake Er1e, one f1sherman reca1led that b\ueg111 used to
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spawn in the mouth of the Ottawa River (Appendix 3, Figure 203C), but

are no longer present due to increased water depth.

Rock Bass. Hubbs (1927) reportéd that the rock bass, AmblépZites
pupestris (Rafinesqug), spawned in Michigan during June and early
July. " Scott and Crossman (1973) stated that rock bass spawn‘in a
diversity of areas, from swamps to gravel shda1s{

| In this study, rock bass spawning.Was referenced in four scat—
tered areas (Figure_27): (1) in shallow, protected waters of
Beéver Harbor, Beaver'Island, and néarby Garden Island fn Northern
Lake Michigan {Appendix 3, Figures 82 and 83) dufing late June over
gravel and rock, spawning at the same time and place as smallmouth
bass; (2) near Sebewaihg on the east shore of the Saginaw Bay of
Lake Huron on a sand and muck bottom (Appendix 3, Figure 168B):
(3) in a marshy area west of Meso Island in the Detroit River
(Appendix 3, Figure’198B);'and (4) on a rocky shore]fne of Lake
Erie's‘Bfest Bay (Appendix 3, Fiéuré 202A), where spawning was

noted at the end of September.

White Bass. white‘bass,'Mbrone'chrysops (Rafinesque), support a -
small but-important‘éommercial fishery in Léke Erie (Scott and
Crossman, 1973). White'bass generally spawn in May or June, when
they move into esfuariés; ﬁp§treams,'or onto'gfavél shoéTs (Smith,
1969). '" |

A1l spawning grounds of whité‘bass noted in this study were

in Lake Erie and the-]ower_Detroit'River (Figure 28). White bass
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spawned along chanhé] shoreh’nés énd islands off the southern half ’ .
of Grosse Ile in the Detroit River (Appendix 3, Figures 1978,.198A,

and 198B) in late May, Juné, and Ju]y; -Sbawning was indicéted along -

the Lake Erie coast offshore from Swan Creek to the Ohio border

(Appendix 3, Figures 201 through 203). .ActiVity occurs reportedly

from late April to July first, in depths of 1 to 4 meters (3 to 12

feet) over rbck, gravel, clay, or sand. One fisherman noted that

white bass spawned on a stony she]f runningvfrdm-Swan Creek to.

Turtle Islénd (Appendix 3, 201A, 202D, and 203C) at a 3 to 4 meter

(10 to 12 feet) depth, during late April and early May.

Freshwater Drum. Spawning characteristics of the fréshwater drum,

Aplodinotus grunniens Rafinesque ,-are little known (Scott and Cross-

man, 1973), although the drum has become an important species in .
Lake Erie where it is fishedvcommefcial]y,-prjmarily for animal food.
Edsall (1967) found fkeshWater drum to be the second-most abundant
fish speciesrtaken in boftom traw] studies made in western Lake Erie
during 1958, comprising'Z]'pef;ent by weight of the total catch
(yellow perch comprised 55 percent). | '
| In this study,’spawniﬁgvareas of freshwater drum were ré-
- corded only in Laké Erie; the lower Detroit River, and in one
1ocatidh in Saginaw'Bay'(Figure 29)ﬂ Depths of these areas were
generally shallow, 1 to‘6'metefs (3 to 20 feet), and bottom types
inc]uded mud, gravei, and marsh. Late April to August were given
as Spawning datéé for the drum,'With»June béing‘most referenced.
Edsall (1967) reported finding drum with rfpé spawn between 24 June
and 4 August in Western Lake Efié; o - . .
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Within Lake Huron, ohe'fishefman'noted freshwater drum spawn-
ing on the west shore of Séginaw Bay ffom Wigwam Bay to Saganing Bar
(Appendix 3, Figure 165C) in a marshy, sandy area. He remarked that
freshwater drum populations have always been low in this region.

In the Detroit River, freshwatef'drum were noted spawning along
the west side of the Livingstone Channel from above Stony Island
to off Point Mouillee (Abpeﬁdix 3, Figures 197A, 197B, 198A, and
200) in an area IB'kilometers(B miles) Tong. Spawning occurred in
depths less than‘4 meters (13 feet) over a mud and gravel bottoh.
Another‘spawning ground was referenced west of Grosse Ile along the
west shore of the river from the Detroit Edison'Company south for
5 kilometers (3 miles) (Appendix 3, Figures 198A and B and 200).
Walleye were a]sd fbund to spawn on both of these Detroit River
freshwater drum grounds. | .

The Lake Erie coast from Stony Point to the Ohio border was
referenﬁed for-fréshwater drum spawning sites, during late May
through June, in shallow deptﬁs less than 5 meters (18 feet)
(Appendix 3, Figures 2028 and D-and.203A).' Spawning was séid to
bccur in late April in an area abbut 3 ki]omefers (2 miles) south-

east of Point Mouillee (Appehdix 3, Figure 201A).

Bowfin. Bowfin, Amica calva Linnaeus, generally spawn in the spring
:’in shallow, vegetatgd water (Scott and Crossman, 1973). Only

| four reports 6f bowfin sbaanng were referenced in this study (Figure
30). One aréa:Was'Scammon'Cove'on Drummond Is]andl(Appendix 3, Fig-
ure 145.1): Bowfin were noted to spawn on the west shore'of Saginaw
| Bay betwéen Point Au Gres and Saganing Bar in ;S‘meters (1 to 2 feet)
of water over mud, at the end of May; and'on the east shore of

" Saginaw Bay; 166
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from Fish Point to Sebew;n’ng over sand and"mu‘ck (Appendix 3, Figures ; - ‘
165A and 168B). One fishermgn referenced bowfin sbawning durihg

July and August in a marshy area ih La Plaisance Bay of Lake Erie

(Appendix 3, Figure 202D) in 1 to 2 meters (4 to 6 feet), where

he commented there were "still a few left".

Longnose Gar and Spotted Gar. The spotted gar, Lepisosteus oculatus

(Winchell), and the more abundanf longnose. gar, Lépisosteus osseus
(Linnaeus), inhabit southern waters of the Great Lakes, where they
spawn in warm; weedyvshallows (Scott and Crossman, 1973). Gar were
noted spawning in Western Saginaw Bay from Point Au Gres to Saganing

“ Bar in .5 meters (1'to 2 feet) of Qater over:mud, at the end of May |

(Appendix 3, Figuke 165C)Y. In the Detroit Rivér, spawning was cited

east of Sugar Is]and'in_July in weedy waters 2 to 3 meters (7 to 10
| feet) deep (Appendix 3, Figure 1993), and also off Milleville Beach
(Appeﬁdixw3,'Figure,200)} Oné‘fisherman stated.that gar spawned in
streams andvcanals“near Lake Erie in 1até May and early Juqe‘(not

mapped in Appehdix 3). -Referenced gar siteé are shown in Figure 31.

Gizzard Shad. Bodala (1966) reported gizzard shad, Dorosoma cepedi-
anum (Lesueur), spaanng at a Western Lake Erie Tocation in Ohio,
on a shallow bar of sand; gravel, and rock, Go'hetérs-(ZOO feet) long
and cerred by .6 to 1.2 meters {2 to 4 feet) of water, during June.
In‘this study, the spawning of gizzard shad Qas reported along
the coast of Lake Eriek(Aﬁpendix 3, Figures 201 fhrough 203), and
i_n a marshy area ‘near Sturgeon Isla.nd in the,‘ Detroit River. (Appen- .

dix 3, Figure 199C). One source noted that shad spawned in the
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warm discharge of power plants at the Enrico Fermi, Monroe Power,
and Consumers Power site on the Erie coast (Appendix 3, Figures
201 through 203), during May'and June. Shad locations are shown in

- Figure 32.

Trout—gérch. House and Wells (1973) found trout-perch, Percopsis
omiscomaycus (Walbaum), spawhihg from late‘Juhe or ear1y Juty until
late September in Lake Michigan, with younger fish tending to §pawn
earlier than oldef ones. chbtt and Crossman'(]973) reported spawn-
ing had octurred over a sand and gravel bottom less thén one meter
(3 feet) Teep on the Lake Erie shore, during May to August, 1946.
Charles Liston (19?8) nctiéed that_ trout-perch spawned ffom_mid-
May to late July, in studies 0f the Watefé off the COnsumers Power
Pumped Storage Reéervdir south of:Ludington, Michigan. No

specific sites were given.

Scu]gi Charies;Lfston (1978) reported slimy sculpin, Cottus
cognatus R1chardson -and mottled sculpin, Cottue bairdi Girard,
spawning m1d April to mid-May over gravel pebbles in Lake Michigan
shore waters'off thefConsumers Power Pumped Storage Reservoir, south
of Ludington. No spec1f1c locations were referenced. In North-
western Lake Huron samples, 0'Gorman (1978) caught larval fourhorn
sculpin, Myoxocephalus quadrtcornus (L1nnaeus), in Hammond Bay

dur1ng 1ate April and near Alpena in May.
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APPENDIX 1

Persons and Organizations that'Provided Data
Included in this Report

Ray Adair
Munising, MI-

‘Virgil Allgeyer
SR 117
Menominee, MI

Charles Anderson
P.0. Box 147
Frankfort, MI

Edward Anderson
125 E. Park
Marquette, MI

Fred Baginske’
- 2949 Washington
St. Joséph, MI

Tom R. Barbee
East Road
Lakeside, MI

Robert Barber
Central Lake, MI

George Barfoot
Whitehall, MI

Kenneth Beardsley
Standish, MI |

David Behrend
Star Route
Menoninee, MI

-James A. Benton
Beulah, MI

Clifford Bigelow
Naubinway, MI .~ .

Richard Bjorkquist
Manistee, MI».

Robert Bjorkquist
"Manistee, MI

Clarence Brooks
Cheboygan, MI

. Lewis Brooks

Cheboygan, MI

Thomas Brown, Sr.
Brown Fisheries
Whitefish Point
Paradise, MI

Roy Buckler
Leland, MI

“James Cardinal

01d US 41
Baraga, MI

Lester Carlsdn
Leland, MI

L. William Carlson
Carlson Fisheries
"Leland, MI

" Don Carpenter -

6153 US 23 North
Alpena, MI -

~Phillip Centala

Rogers City, MI -

Murray Chambers
2064 S. Shore Dr.
Holland, MI

Omer-Charron'
L1ndwood,iMI

“ Clarence Chosa

Baraga, MI

Henry Christensen

1060 Lake St.
Marquette; MI -

Leo Cloutier
713 N. Delia

) Ludington, MI
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Louis Cloutier
403 S. Emily
Ludington, MI -

Donald Cole
St. James
Beaver Island, MI

W. Landen Cooke
404 N. Macomb
Monroe, MI

Clarence Cross
Alpena, MI

Ralph Cross, Jr.
Charlevoix, MI

William Cross
Alpena, MI

Hy Dahlka :
29291 Lowell
Gibralter, MI

Horatio Davis
- 1354 Horatio Dr.
Au Gres, MI-

Merico DePetro
Eckerman, MI

Leslie DeVet
Fayette, MI

Gary Diepenhorst
6313 Gleason Rd.
Saugatuck, MI.

“John Duffy
Midland, MI

Ken Duncan
1526 Colorado
Marysville, MI

Ronald Dusseau

7408 Suder
Erie, MI )
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Charleé Dutcher

710 Davis St.
‘Sebewaing, MI

Kenneth Dutcher
555 Union St.
Sebewaing, MI

Leonard Dutcher
Leonard Dutcher Fishery
DeTour Village, MI

John Erkkila
Big Traverse Bay
Lake Linden, MI

Kenneth C. Fisher
27722 Red Rd.
- Grosse Ile, MI

Carl Frazier -
Naubinway., MI

Sam Gay ’
14834 Huron River Dr.
Rockwood, MI

Chester A. Giddings
Forester Rd.
Carsonvi]le, MI

Ernest Gronha
27176 E. River Rd.
. Gross Ile, MI

" Floyd Grover

Whitehall, MI

Carl Grow
Indian Bay Road .
Montague, MI

Emil Theodore Gustafson
Blue Horizon Motel
Brevort, MI

Carl Halberg

- St. Ignace, MI
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James Hamel o
Cedarville Fish Co.
Cedarville, MI

Henry Hanrath .
Frankfort, MI -

Cliff Hawes
4987 Main
Applegate, MI

Russell Herrick
Port Sanilac, MI

Louie Hoiland
Cheboygan, MI

Clarence Jahr
297 Tenth St.
Sebewaing, MI

Walfred Jamsen -
Copper Harbor, MI

Tenho Jarvinen -
" Drummond Island, MI

- Russell Jensen
700 Michigan
Manistique, MI

Paul C. Jarve '
813 N. Rockland
Calumet, MI

Charles Jensen
Dyckman Ave.
South Haven, MI

Milford Johnson
424 Sixth Ave.
Two Harbors, MI

Ernest Jones
705 Scovia
Ontonagon, MI

Ful1er-Judy¢ki
Bridgeman, MI

Emil Kallianen
S. Portage Entry, Ml

John Karr
407 Lake St.
Ontonagon, MI

Willard Kadppi
1106 Minnesota St.
Hancock, MI

Francis Klienke
Star Route -
Menominee, MI

Howard Killoran
. 620 Walnut St.
Ontonagon, MI

Gary Lamb ' :
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Jerome Peterson
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Glenn Richter
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Bob Sellman
710 Arbutus
Manistique, MI

Jerry Serafin
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Charles Singleton
Newberry, Ml

Stanley Si]veftson
366 Lake Ave., S.
Duluth, MN

Nigay ‘Sprague
9794 Hemlock
Bayport, MI

Russell.Sprague
9770 Hemlock
Bayport, MI

Francis Thill
Thill Fish Co.
E. Main St.
larquette, MI

"Ronald fornovish
16885 Lake Road
Spring Lake, MI

Ben Tripp
1661 Edgewater .
Muskegon, MI

Ray Trombley
. 33134 N. River St.
Mt. Clemens, MI.

William TyoSh
. L'Anse, MI

Jerome Van Landshoots, Jr.
Munising, MI

Jerome Van Landshoots,[Sr. 

* Munising, MI

Paul Van Landshoots
Munising, MI

Claude VerDuin
- Grand Haven, MI

Louis C. Wasserman
3081 Idlewild
Muskegon, MI

Ben Weier
1028 Smith
Monroe, MI

- James Wiita
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Fisheries Division
Steven T. Mason Building
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MDNR
DeTour, MI

Leo T. Erkkila
P.0. Box 161
Redwood Valley, CA

Gale Gleason
Lake Superior State College
Sault Ste. Marie, MI

Randy Eschenroder
MDNR
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Bob Haas
MDNR - :
33135 S. River Road
Mt. Clemens, MI

Dave Johnson
MDNR
District 12
621 N. Tenth St.
Plainwell, MI

Myrl Ke11ér
MDNR .
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Herb Lenon _
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Biology Department
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_ Charles Liston .
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Michigan State University
E. Lansing, MI

James Peck
MDNR
Marquette, MI
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Environmental Protection Agency
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FIGURE 2. West Central
Lake Superior showing the
locations of Figures 1, 2,
‘and 14-29 (Appendix 3).
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FIGURE 4. St. Mary's River and
Northern Lake Huron showing the
Tocations of Figures '35—49, 77 and
137-159 (Append1x 3).
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Fig. 20B. Section of NORA Great Lakes
chart no. 14964 - Big Bay Point to

Redridge.
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Fig. 21B. Section of NOAA Great Lakes
chart no.14964 - Big Bay Point to
Redridge.
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Fig. 38 . Section of NOAA Great Lakes
chart no. 14883- St Mary's River -
Muncscong Lake to Sault Ste. Marie

46°30'N-84°09'W
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chart no. 14883 -

Fig. 43 . Section of NOAA Great Lakes

St. Mary's River -

Munuscong Lake to Sault Ste. Marie.
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Fig. 44 . ‘Section of NOAA Great Lakes

chart no. 14883 - St. Mary's River -
Munuscong Lake to Sault Ste. Marie.
45°13'N-86°11" ..
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14906 -

Section of NOAA Great Lakes‘
Stony Lake.

Fig. 124B.
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.Fig.129a. Section of NOAA Great Lakes

‘chart no. 14906 -
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Fig. 139a. Section of NOAA Great Lakes o o
chart no. 14881 -~ Detour Passage to
Waugoshance Point.
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'ig. 139B . Section of NOAA Great Lakes
chart 14881 - Detour Passage to
Waugoshance Point. )
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Fig. 139cC.
chart no. 14881 - Detour Passage to
Waugoshance Point.

45%58'5-84%27'w
Soundings in feet. Not

Section of NOAA‘Great Lakes

for navigation.

es  (H,1,ND)

miles neters
o 3 0 2000
\ )
- ™ S o 3
S =
7 =

(Y,2,50's-78) \{

i

W
va

[\ 5

.. .

38 e
n
K] 73 N
70
80 78
-
5 8 .
8?7
b2A 63
73 76 i
o M 98
6% 69
60 80
g
< 2
T eg 7?2 96
64
% 126
76 e
Hg 9 | ) 131
] Ek‘fr‘onse Istand Shoal
i 0. ! jla
2K , 9%
14
N o e 14t
120 100 125 ]




Fig. 139D. Section of NOAA Great Lakes
chart no.14881 - Detour Passage to
Waugoshance Point.
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chart no.
Waugoshance Point.
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Fig. 142B .
chart no.
Waugoshance Point.

Section Qf NOAA Great Lakes
14881 - Detour Passage to
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Fig.l45.2 Section of CHS Great Lakes.
chart no. 2295 - Meldrum Bay to St.
Joseph Island. I
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